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Four-Spindle Milling Machine. 


We illustrate herewith a milling machine, 
vhich, though the first one built was de 
gned especially for printing-press work, 
is adapted to any work that may require to 
milled on two or three of its sides. The 
articular pieces first designed to be done 
pon it required to be milled on top and on 
one side only, and two of them were there 
fore placed side by side upon the platen, 
ne vertical and one horizontal spindle being 
devoted to each piece. The vertical spindles 
re placed 4 inches ahead of the side spin- 
dies, so that when the face mills used on 
yp and at the sides work clear up to the 
corner they clear each other. 

The horizontal spindles have a horizontal 
idjustment of 3 inches each, varying the 
listance between them from 19} inches to 
254 inches, and the saddles carrying them 
in be adjusted vertically upon the hous 
ings from the platen to the cross rail. 

The vertical spindles have 3 inches inde 
pendent vertical adjustment, and the cross 
rail also is movable upon the housings in 
the usual manner, so that the spindles can 
be brought down tothe platen, or raised 18 
inches above it. 

All the spindles run in quills which are 
adjustable by means of worm, worm wheel, 
rack and pinion, and can be clamped at any 
setting. 

All the spindles are driven by positive 
gearing in the manner indicated, and the 
feed motion is taken from the back of cone 
shaft through change gears, giving positive 
feed of platen from 1 inch to 12 inches per 
minute, the transmitted 
through worm gearing to a nut which re 
Steel balls 
and hardened collars take the end thrust. 
The feed is tripped automatically. 

The platen of the machine shown is 20 
inches wide and 8 feet long on the work 
surface. The housings, and, in fact, all 
parts of the machine, have been made 
exceptionally heavy, and the platen 
rests upon broad flat surfaces to which 


motion being 


volves upon a stationary screw. 


it is gibbed, the idea of the design 





This thing that is so new periodically, 
like the idea of getting power by using the 
exhaust steam of an engine to raise steam 
from a volatile liquid, and, like that, so 
plausible until tried, and, like that, so pro- 
lific in producing stock companies, is the well- 
known differential train of gears shown by my 


is suitable only for a college-gear model 
which has only the pressure of the atmos 
phere to overcome. 

I was once stuck by the pretty thing 
myself, when I wanted to reduce the bigh 
speed of the cutter shaft of a gear-cutting 
machine to the slow speed of the feed shaft, 





FouUR-SPINDLE MILLING MACHINE. 


figure 1. The pinion A is on a high-speed 
shaft, but loose on it with its center eccen 
tric to that of the shaft, and it gears in two 
internal gears B and C. 
fixed, and the gear #B is thus driven ata 
very slow speed due toa difference of one 


The gear @ is 


or two teeth in the numbers of teeth in the 
two internal gears. If B has a hundred, and 
O has a hundred and one teeth, the speed of 
B will be about one-hundredth of that of 
4. Nothing but a worm gear could be 
prettier, or more compact, or better suited 
for mystifying the unsophisticated. 

This device will reduce the speed undoubt 








x. Fired internal gear C 
being to secure the greatest possible o Driver internal slow speed gear B 
+ 2 4s : eas . Driving high speed pini A 
rigidity without sacrificing convenience ¢ eee 
of operation. The machine is made \ Sc 
by Beaman & Smith, Providence, R. 1. \S, 5 
2 rss: 
me lip 
fhe Differential Speed-Reducing — aicoshiis ieiniidain 
Fallacy. sama \ 
By Gro. B. Grant . 
: : Fig. 1 
Every little while I am called upon 
to make a set of gears bo aay 
. ° UU, 9 “es 2 
for a speed-reducing . ts ‘¢ b 
° 5 s mya | s 
rinctum that no good onus wus Ve 2 
7 « 2 2 e a 
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bor in his head for a i Oe aoe 9 


minute, but which is 


a 





so pretty that it has 
to be tried by the 
unmechanical before 
its cussedness is ap- 
parent. Capitalists and statesmen may be 
easily humbugged with the idea, and their 
cash extracted by adventurers who claim to 
have invented it for some important pur 
pose, such as, for example, reducing the 
high speed of an electric motor to the slow 
speed of ordinary machinery, and it is well 
to show up the fraud. 
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SPEED-REDUCING MECHANISMS. 


edly, but there its virtues end. The press 
ure on the teeth of the gears will be that 
due to the slow speed of the driven gear, 
while the high-speed pinion is hard at work 
wearing the metal off the teeth. The com 
bination of high-working speed under high- 
working pressure will soon wear the thing 
out. It has no application in practice, and 
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for | supposed it would stand that small 
service. It worked well for about a month, 
but it will not play any more tricks on me, 

Then, again, there is the worm and gear, 
so well known and little understood, that is 
often applied for bringing speed down and 
power up. The friction on the teeth of the 
gear will waste from twenty to sixty per 
centum of the whole power applied, and it 
is entirely unsuited to the purpose. The 
double form shown by Fig. 2 is the only 
practicable worm-speed reducer, and that 
has few virtues except compactness. 

And we have all this fuss with differential 
gearing and worm gearing right in the teeth 
of the fact that we have in the ordinary 
train of gears, Fig. 3, which nobody can 
patent, a speed-reducing device that is at 
once cheap, compact, and remarkably effi 
cient. The power is rapidly reduced by 
this homely device, and the speed comes 
down with it, so that we have great strain 
only on the parts that move at a slow speed. 
It can be arranged so that it is nearly as 
compact as either the differential or worm 
device, and it is superior to either from 
every point of view 

Lexington, Mass. 
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Tempering Scientifically. 


By A. A. SIMONDs. 

Much has been published on the subject 
of hardening and tempering steel, but after 
the best articles have been examined one 
comes necessarily to the conclusion that 
very little is really known about the changes 
that take place or when they occur. Natu- 
rally enough, then, there exists a desire for 
more definite and more exact knowledge 
upon the subject. After thirty years’ per 
sonal experience in the edge tool business, 
and my father before me with thirty-five 
years (he being successor to an edge tool 
manufacturer, who preceded him for thirty 


years) about the only information that has 
been handed down is to heat to a ‘‘ cherry 
red” and immerse in a cold bath. ‘‘ Cherry 
red,” at best, is a vague term, meaning one 
thing to one workman, another to another. 
Long experience alone has taught the tem 
perer to judge approximately at what heat 
steel containing various proportions of car 
Realizing the un 
certainty of the present methods, I have 


bon must be hardened, 


desired for years to secure more definite 
results, and have often thought that the 
time must come when hardening and tem 
pering would be done in a more reliable 
way. 

After a year and a half's experimenting in 
tempering in a more scientific manner, aided 
by my thermo-electrical pyrometer, I pro 
pose to give the readers of the AMERICAN 
MACHINIST the result of my labor, covering 
hundreds of experiments. To begin with, 
there is an exact point at which a piece of 
steel should be heated to give the best re 
sults. If the temperature falls a little below 
this point, the formation of the steel ap 
pears coarser than when heated at the 
proper temperature ; if raised slightly above, 
the effects of overheating show very rapidly. 
Most of my experiments have been made 
with steel 1 inch wide and } inch thick ; my 
reason for selecting this size being that steel 
will not harden through when much thicker. 
Larger pieces it is impossible to harden 
thoroughly all through except by overheat 
ing, which injures the cutting qualities. To 
illustrate, the cut, Fig. 1, shows a_ piece of 
round steel 14 inches in diameter, hardened 
and broken in two pieces, showing clearly 
the internal formation. The outside circle, 


1 
io 


about of an inch thick, brings out per 
fectly the true formation of well-hardened 
steel. Inside of this circle the steel has not 
taken temper. My other experiments give 
the same result, so that I am driven to the 
conclusion that large pieces cannot be hard 


ened properly more than about , of an inch 





Fig. t. 
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1 ” 


from the surface, except by overheating. 
The reason for this is apparent ; in a thick 
piece of steel the internal heat cannot be ab- 
sorbed quickly enough to produce a hard 
ened formation. 

The question will at once be asked, ‘‘ What 
is the proper temperature ?"’ | see that one 
French writer gives the temperature at 1,292 
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Fahr. From my experiments I conclude 
that steel of different 
different temperatures. 


carbons hardens at 
For instance, steel 
will harden 
at a somewhat lower temperature than steel 


1 


containing 1} per cent. carbon 


containing only ,'; per cent. carbon ; and, 
therefore, the composition of the steel is a 
matter which must be taken into considera 
tion ; also the composition and temperature 
of the bath 
ing point. 
The Fig. 2 the 
fractures of six pieces of the same bar of 
steel, 1 inch wide and } inch thick, that 
have different 
Riehlé testing ma 


has an influence on the harden 


engraving, represents 


’ 


hardened at 
broken 


been tempera 


tures and on a 
chine, the bars resting upon supports 6 inch 
es apart. 

No. 1 shows a very fine grain, except in 
the center. Here it has not hardened, as it 
can be filed readily when the outside shell 
has been ground away. No. 2 is well hard 
ened through. No. 3 is slightly overheated 
and the grain appears coarser. No 4 looks 
in the cut the coarsest of all, but in reality it 
is not as coarse as 5 or 6, its appearance 
being caused by a kind of mealy formation. 
No. 


ones, but is not as coarse as No. 6. 


5 is coarser than the four preceding 


The temper was not drawn in any of these 
pieces, but they were left as they came from 
the quenching bath. 

No. 1 (with its soft center) stood a break 
ing test of 1,550 pounds. 

No. 2 
pounds 

No. 3 stood 

No. 4 stood a breaking test of 665 pounds 


stood a breaking test of 1,010 


a breaking test of 825 pounds. 


No. 5 stood a breaking test of 420 pounds. 
No. 6 stood a breaking test of 350 pounds. 


The temperature 
each piece (No. 1 being the lowest) was 40 
Fahr. Repeated experiments have 
similar results, so that I 


difference in between 


given 
am satisfied. that 


good hardening must be done within a very. 


narrow range of heat. 
As for the question of time, | find that 
the duration of heating is not as important a 


feature as it is generally considered. The 
overheating of steel is the cause of the 


greatest injury and not the time that it is in 
the fire. I do not mean to say that steel 
cannot be injured at a low heat when it is 
left in the fire a long time, but that pieces 
which have been in the fire thirty minutes, 
and two hours, respectively, show very little 
difference in their breaking strength. I do 
not, however, recommend any unnecessary 
time to be wasted in bringing the steel to 
the desired temperature. 

During the last few months I have caused 
to be placed in the hands of fourteen differ 
ent 


manufacturers, in different sections of 


the country, seventy pieces of American 
steel, all of the same lot, 1 per cent. carbon. 
These pieces were 64 inches long, 1 inch 
wide, and } inch thick. Five were given to 
each concern, with the request that they 
carefully harden them. I then had them 
returned to me and tested upon a Riehlé 


testing machine, with supports 6 inches 
apart. The following are the results, the 


figures indicating the breaking loads: 


Lbs. 
100 
255 
555 
235 
180 


Average, 265. Saw Manufacturer. 


150 
825 
275 Average, 
B95 


295 


288. Agricultural Works. 


BR5 
300 
600 
3825 


805 


465 
885 
425 
595 
565 


Average, 383. Machine Shop. 


Average, 487. A Blacksmith. 


460 
3895 
495 
425 


viv 


Average, - Saw Manufacturer. 


AMERICAN 


Lbs 
810 
540 
665 
590 


~~~ 


viv 


Average, 536. Plow Works. 


470 
410 
695 


DFO 
595 


Average, 549. File Works. 


750 
695 
750 
705 
740 


Average, 728. Edge Tool Manu- 


facturer. 


— 


, 150 

825 

300 Average, 740. Saw Manufacturer. 
,250—Not hardened through. 


lode? 


679 


_ 


935 
870 
910 
R85 
025 


Average, 925. Edge Tool Manu 


facturer. 


,010 
800 
,010 
170 
865 


—_ 


Average, 971. Steel Manufacturer. 


_ 


_ 


025 

,240—Not hardened through. 

735 Average, 987. File Works. 
,060 

875 


_— 


_— 


B65 
100 
,B25 
165 
160 


File Works 


Average, 1,223. 


ee et et 


000 
625 daw ’ 
Not hardened through. 


550 | 
Average, 1,281. Edge Tool 


O15 
065 facturer. 


Manu- 


Se a. 


Excessive high-breaking strength (such as 
1,500) indicates usually that the steel has 
not been hardened through. 

My object in this was to get the probable 
average results of practice in the different 
shops, and not to discredit or praise any 
concern, 

The table speaks for itself. 

In conclusion, therefore, knowing full 
well that such small differences in heat pro 
duce such radical results, I have for the last 
year anda half hardened all my work ata 
practically uniform temperature, and during 
the eight 
pyrometer in practical everyday work with 


last months used my thermo 
the most gratifying results. 
Dayton, Ohio. 


> 
The Mechanical and Electrical Regula- 
tion of Steam Engines—II.* 


By Joun RicHarpson, M. Inst. C. E. 


Electrical The 
which obtain for regulating engines driving 


Regulation. conditions 
dynamos are not quite the same as those for 
maintaining a constant speed in other machin- 
ery. 
engine is employed to control itsspeed, it then 


If the electric current produced by the 


becomes possible either to run the engine at 
a practically uniform speed in connection 
with a perfectly compounded dynamo, or to 
run it at a varying speed, maintaining either 
a constant difference of potentials with a 
varying current, or a constant current with 
a varying difference of potentials. Further, 
by utilizing the changes in the current to 
control the engine, it is not only possible, 
but quite easy, when the load is suddenly 
decreased, to effect what is impossible with 
a speed governor, viz., to shut off for a time 
the whole of the steam supply before the 
engine has had an opportunity of increasing 
its speed, and thus to deprive the engine of 
steam until its speed has fallen to just what 
is necessary for the diminished load, the 
steam supply being gradually increased 
until exactly sufficient for the load is sup 
plied. Conversely, when the load is sud- 
denly increased, and before the engine has 
had time to diminish its speed, the fullest 
supply of steam is given, and only then 


Institute of Civil 
Condensed by and for the AMERICAN 


*From “ Proceedings of the 
Engineers.” 
MACHINIST 
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diminished to an amount corresponding with 
such increased load. 

In Figs. 22-28 are shown a number of 
appliances which have been devised and 
tested by the author for the electric regula- 
Fig. 22 shows the 
direct drive of a governor by electricity. 
The two magnets under the valve 
were intended to act as weights to close it, 
the current be broken in 
and thus stop the engine, these being, of 
course, held out of position during the time 
the In another form 
of governor, Fig. 23, there is no solenoid in 


tion of steam engines. 
small 


should any way 


current is passing. 
direct connection with the valve, and only a 
small one, #, moving a light lever, at the 
end of which are two platinum points. This 
lever and the fixed points A and B are so 
arranged that when the lever isin contact 
with the upper point, the small motor @ is 
caused to revolve, and by means of the 
crank lever F' the valve is closed, and, of 
course, the reverse action takes place when 
the lever is in contact with the lower point. 
By this means it was thought that, as the 
solenoid at a certain intensity of current 
must be maintained in one position, when 
this intensity was arrived at the lever would 








remain at rest. Careful tests, however, 
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2 : Witte 
a LU: c/a ‘ 
show that this is not so; however small the 
time occupied in making and setting the 
motion to work, it is enough to cause the 
engine to vary its speed too much, and the 
result is persistent hunting 
Fig. 24 illustrates a very simple arrange- 
ment, in which the equilibrium valve A, 
having a spindle projecting through a stuff- 
ing box, is pressed upwards by the steam 
with a force due to its unit pressure multi- 
plied by the area of the valve spindle, say 
15 pounds, and is held down by the short 
arm of the lever B, which has a ratio of 
10 to 1, so that the force required is 1 or 


2 pounds. 


The electric current circulating 
in the two solenoids @ holds up two iron 
cores weighing 10§ pounds, anda very slight 
variation in the current tends to cause a 
considerable alteration in the position of the 
cores, especially when they are placed at 
the position of maximum effect, as in Fig. 
24. 
ment of the valve is required to effect the 
regulation. 


It is remarkable how slight a move- 


Very careful experiments have 
shown that for an engine working up to 25 
horse-power, with equilibrium valves of 2 
inches diameter, it required to be raised only 
0.003 inch from its seat to run the engine at 
full speed unloaded; and it needed to be 
raised only 0.031 inch to run the engine at 
its full power—the variation or actual lift of 
valve being thus only 0.028 inch, and, as the 
ratio of the lever is 10 to 1, the amount of 
movement of the solenoid cores is only 0.28 
inch. When a load is put upon the engine, 
however, the fall is always much more than 
this, and occurs instantaneously, and before 
the engine has had time to diminish its speed. 
The valve is thus opened for a few seconds 
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three or four times as wide as in its nor 
position, until the engine has received 
full extra power; the solenoid then ; 
to nearly its former position. The rev 
action takes place when the load is thr. 
off ; the governor, simultaneously with 
reduction of load, closes the valve entir: 
and keeps it closed until the momentun 
so far expended that the engine sligh: 
slows, when the valve is gradually open 
just enough for the reduced load. The 
tion is instantaneous and direct, and th 
is no hunting. This apparatus is suita 
for comparatively small engines, say up 
50 horse-power, but when large powers ha 
to be regulated by a throttle valve, it is 
economical enough in steam, and the va 
would need too large a solenoid to contro 
within narrow limits, and would absorb 
much current. 

Figs. 25 and 26 show other forms of 
ernor, with automatic arrangements { 
stopping the engine in case of failure of 
electric current. In Fig. 25, which was 
first form used, a heavy weight A is beld 
by an electro magnet B so long as t 
current is passing, but is released on t! 
current stopping, when the lever C falli 
upon the valve spindle instantly closes 
The spring D and the weight Z were f 
regulating the solenoid to the exact quantit 
or intensity of current required, as was als 
the lever F, which, passing over the co: 
tacts G G@ G, disconnects one or two of t 
coils out 


of circuit. A simple way of stop 
ping the engine is shown in Fig. 26, wher 
the weight of the solenoid cores is used t 
close the valves on breakage of the current 
acting through the lever A. While the 
solenoid is active, the regulation is effected 
through the lever B, A moving idly, bu 
the instant the current is broken, the cores 
fall, the lever A presses upon the valv: 
stalk through the plunger C, and this is 
free to close, because the small end of the 
lever B works in a slot in the spindle with 
clearance upwards, all of its work being 
done, and its only contact being on its lower 
edge. 

The type of valve gear illustrated in Fig 
27 lends itself admirably to electrical con 
trol. As the power required to move the 
governing lever A is practically nothing, a 
small solenoid and slight current is sufficient 
to effect the entire control of engines of 800 
to 1,000 horse-power. While any current is 
passing through the solenoid, the engine is 
under perfect control, but should the cur 
rent be broken from any cause, the cores 2 
instantly drop, when their weight depresses 
the lever C and raises the lever A, as shown 
in Fig. 27. 

Instead of this arrangement, a speed 
ernor 


gov 


in connection with th: 
electrical governor, so arranged that it does 


can be used 
not come into action until the speed has 
been certain percentage 
This plan also is shown in Fig. 27. This 
method of governing electric light engines 


increased by a 


has been adopted in some important installa 
tions, and is very useful when an engine has 
to be used for sawing or pumping in th: 
day, and for electric lighting at night. 

Table II. shows some tests of the solenoid 
and throttle valve governor made by Prot 
Silvanus P. Thompson some years ago, and 
so far as the author is aware, every elec 
trical governor made has continued in use 
up to the time—the repairs and 
wear and tear being inappreciable, nothing 


present 


being required beyond an occasional grind 
ing of the valves. 

Tests recently made of a pair of large 
engines with the solenoid working the trip 
gear show that, after eight years’ use, they 
One of the 
bobbins had in this case short circuited on 


are practically as good as new. 


the brass flange, causing the wire to heat. A 
more recent method of construction 
winding the solenoid upon a vulcanite in 


by 


stead of upon a brass and copper insulated 
hollow collar has prevented this. In con 
nection with this governor a small resistance 
box is usually supplied. This is put into 
circuit with the solenoid, and by its means 
the amount of current passing through it 
can be regulated to a nicety, and the speed 
of the engine adiusted to exactly what is 
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quired. Once adjusted, with the same 
tensity of current, the speed will be modi 
d to maintain the intensity. 
In an electric installation covering a large 
ea there is a definite loss of pressure in 
ie mains on account of their length. If, 
»wever, a wire be brought from the center 
the illuminated area and attached to the 
all solenoid A, Fig. 28, a constant in 








ABLE Il.—TE8STS OF THE SOLENOID AND THROTTLE 
VALVE GOVERNOR. 





imps.| Revs. Amperes. Lamps. Revs. Amperes 
17 146 10 2 11 4 10.2 

17 144 10.2 11 V2 10.3 

17 143 10 1 ll 90 10.3 

17 137 10.2 11 att 10.3 

17 133 10 2 11 S5 10.5 

17 119 10.2 5 70 10.0 

16 133 go 5 60 10.5 

16 132 10.1 0 30 10 4° «10.6 
16 12) 10 2 0 | 110 11.2 
11 107 10.1 

11 101 10.0 Unsteady* 


*The unsteadiness noted when no lamps were io 
iccuit is due to the passing of the sections of the 
irmature pwust the field magnets at the slow speed, 
ach section causing a pulsation of the needle of 

e ammeter. 


‘nsity of current will maintain a constant 
osition of the solenoid core, and will keep 
he lever B midway between two contact 
points. As soon as the slightest difference 
if pressure arises, not only does the main 
enoid core rise and cut off the steam, but 
contact is made between B and C, exciting 
through the 
irmature F pulling the spindle G with its 
revolving disk #7 into contact with the disk 
/,and through the gearing A, causing the 
contact lever Z to move so as to cut off one 
By this 
means the main solenoid is intensified, and 
the speed is reduced until the lever B re- 
gains its mean position. It will be seen 
that the electric work, while very delicate, 
is insignificant in quantity, the real work 
being done by the driving cord M from the 
dynamo shaft. The two cells O and XN are 
required to cut out the current should there 
be a tendency for the lever Z to travel too 
far. In practice, however, these have never 
been needed. In fact, the action of the 
simple solenoid working direct on to the 
expansion gear gives such satisfactory re- 
sults that there is no need of the relay and 
supplementary control shown in Fig. 28, 
and it is illustrated only to show within 
what very fine limits electric control can be 
carried if desired. 


the small electro-magnet F, 


or two of the resistance coils. 


———__—__-@>-—___—_ 
Manufacturers’ Specifications for Struet- 
ural Steel. 


Below are given the manufacturers’ stand- 
urd specifications, governing the physical 
properties of structural steel, as adopted at 
the meeting of the Association of American 
Steel Manufacturers at Atlantic City, August 
%th. The new specifications went into effect 
September 1, 1895. 

(1) Steel may be made by either the open 
hearth or Bessemer process. 

(2) All tests and inspection shall be made 
it place of manufacture prior to shipment. 

(8) The tensile strength, limit of elasticity 
ind ductility shall be determined from a 
standard test piece cut from the finished ma- 
terial and planed, milled or turned parallel. 
"he elongation shall be measured on an 
riginal length of 8 inches, except when 
the thickness of the finished material is ,5; 
inch or less, in which case the elongation 
shall be measured in a length equal to 16 
times the thickness ; and except in rounds of 
} inch or less in diameter, in which case the 
elongation shall be measured in a length 
equal to eight times the diameter of section 
tested. Two test pieces shall be taken from 
each melt or blow of finished material; one 
for tension and one for bending. 

(8a) Material which is to be used without 
annealing or further treatment is to be tested 
in the condition in which it comes from the 
rolls. When material is to be annealed or 
otherwise treated before use, the specimen 
representing ‘such material is to be similarly 
treated before testing. 

(4) Every finished piece of steel shall be 
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stamped with the blow or melt number ; and 
steel for pins shall have the blow or melt 
number stamped on the ends. Rivet and 
lacing steel and small pieces for pin plates 
and stiffeners, may be shipped in bundles 
securely wired together, with the blow or 
melt number on a metal tag attached. 

(5) Finished bars must be free from in 


jurious seams, flaws or cracks, and have a 


workmanlike finish. 

(6) Steel shall be of three grades 
Soft and Medium. 

(7) Rivet Stee_—Ultimate strength, 48,000 
to 58,000 pounds per square inch ; 
limit, not less than $ the ultimate ; 
tion, 26 per cent 


Rivet, 


elastic 
elonga 
bending test, 180 degrees 
flat on itself without fracture on outside of 
bent portion. 

(8) Soft Steel—Ultimate strength, 52,000 
to 62,000 pounds per square inch ; 
limit, not less than $ the ultimate ; 
tion, 25 per cent.; bending test, 180 degrees 


elastic 


elonga 


flat on itself without fracture on outside of 
bent portion. 

(9) Medium Steel—Ultimate strength, 60, 
000 to 70,000 pounds per square inch ; elas 
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tic limit, not less than 4 the ultimate ; elonga 
tion, 22 per cent.; bending test, 180 degrees 
to a diameter equal to thickness of piece 
tested without fracture on outside of bent 
portion. 

(10) Pins made from either of the above 
mentioned grades of steel shall, on specimen 
test pieces cut at a depth of 1 inch from 
surface of finished material, fill the physical 
requirements of the grade of steel from 
which it is rolled for ultimate strength, 
elastic limit and bending ; but the required 
elongation shall be increased by 5 per cent. 

(11) Eye-bar material, 14 inches and _ less 
in thickness, made of either of the above 
mentioned grades of steel, shall, on test 
pieces cut from finished material, fill the 
physical requirements of the grade of steel 
from which they are rolled. For thickness 
greater than 14 inches there will be allowed 
a reduction in the percentage of elongation 
of 1 per cent. for each 4 of an inch increase 
of thickness toa minmum of 20 per cent. 
for medium steel and 22 per cent. for soft 
steel. 

(12) Full size test of steel eye bars shall be 
required to show not less than 10 per cent. 
elongation in the body of the bar, and tensile 
strength not more than 5,000 pounds below 
the minimum tensile strength required in 
specimen tests of the grade of steel from 
which it is rolled. 

The bars will be required to break in the 
body, but should a bar break in the head but 
develop 10 per cent. elongation and the 
ultimate strength specified, it shall not be 
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cause for rejection, provided not more than 
+ of the total number of bars tested break in 
the head : 
rejected 


otherwise the entire lot will be 
(13) The variation in cross section or 
weight of more than 24 per cent. from that 
specified will be sufficient cause for rejection 
except in the case of sheared plates ordered 
to gage, in which event there will be 
permitted an excess of weight over that cor 
responding to the dimensions on the order 
equal in amount to that specified in the 
following table 

TABLE OF ALLOWANCE FOR OVERWEIGH' 


FOR RECTANGULAR PLATES 
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which the lace is very apt to take advantage 
of and extend, while the round hole cut with 
a punch would give a good bearing for the 
lace and leave the strength of the remainder 
of the belt unimpaired, It is a good thing 
to have this testimony against the belt aw! 
Although I do not remember to have ever 
known the belt awl used for all the lace 
holes of a belt joint except in rare emergen 
cies, I have certainly known the ends of 
belts very seriously damaged by awl holes 
A small aw! hole seems to be the best Known 
means of securing the end of a belt lace, but 
such holes are almost invariably put in hap 
hazard and without any consideration of the 
future of a belt. Nearly every new belt has 


to be taken up after running awhile and 


I to 75 75 to 100 ° 
fA, inches then the trouble begins about the awl holes 
wide. wide No matter how the end of the belt may be 
Per cent Per cent ss ; . 
. , , cut off, it will generally happen that the 
For plates 'y inch thick 10 14 ae. Pee 

“ae ene “ 8 12 awl holes remaining will be so located as to 
if "4 r 10 interfere with the punching of the new lac 

e 8 holes, and those holes will have to be 

a . 7A : punched in a more or less irregular way 

‘t ihg 6% ; ag 

* over 5¢ inch thick Shy . and there will always be more or less trouble 

54 inch thick ' 6 afterward about the location of the holes 

ind the unnecessary weak 

i ening of the belt Phere 

c| . ure writers who have 

(\ { undertaken to tell) how 

Ms ._ * if —_ . om tru, = «= lone a belt should last 
Ww | isi ' before it is worn out, but 

r MES 1 | oe) yer is au matter of fact a 
ear TP ta z 8 " belt rarely wears out o1 
lap Segrt iy e ets ai chance to wear 

‘aie ; NY Get] «= Oat. Tt gets used up ai 

ear ~ il —$——_'} ‘|  — wlan { the ends by continual 

. “= aa r ly . m A 

Se oe v aol | } aa ad mutilation with the’ belt 
i e | Ilse it begins t 
< - an iW vr else it begins to 
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SPECIFICATIONS FOR STRUCTURAL CAS'l 
IRON. 

(1) Except where chilled iron is specified, 
all castings shall be tough gray iron, free 
from injurious cold shuts or blow holes, true 
to pattern and of a workmanlike finish, 
Sample pieces 1 inch square, cast from the 
same heat of metal, in sand molds, shall be 
capable of sustaining on a clear span of 4 feet 
8 inches, a central load of 500 pounds when 
tested in the rough bar. 


es ~— 
Belts and Belt Lacings. 
By TECUMSEH SwIrrT. 
I was much interested in the tests of belt 
lacings described and 
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illustrated in the 
Macuinist September 5th, 
Nearly all of the article could be read in the 
pictures, and that is the kind of reading best 
adapted to my habits. Of course, testing 
the belt by a steady pull is not a fair repro- 
duction of the conditions to which a belt is 
subject in practice, and the indications of 
such atest may not be accepted as conclu- 
sive ; still, I think that to a certain extent 
and on some points the evidence offered by 
these tests is of considerable value, and that 
we may put considerable confidence in what 
they tellus. There is very strong evidence 
offered about the character of the holes for 
the lacings, showing that the hole that is 
made with an awl, although theoretically 
and actually removing no material from the 
belt, still is, in fact, the beginning of a tear 


sank l “TL Pe and 
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weaken and tear from a 
species of dry rot I have 

known few belts in’ my 

lifetime worn out, while 
\ L have known hundreds of 
belts get rotten and brittle 
and lose all their strength 


become veneralhy 


pF weak and worthless 
“ This has sometimes been 





com j tt | ° 
| | i ald / % attributed to smoke and 


sometimes to injurious 
belt dressings, but neither 
explanation would save a 

belt 
After the evidence about 
the awl holes, we should 
not be in the least sur 
prised at the bad showing 
made by the metallic belt 
fastenings. The great 
argument for them is that 
they do not remove any 
of the material from the belt, and that 
therefore they do not weaken it, while the 
fact is that they have all the vicious effect 
of the belt awl upon the belt with the awl 
left in. The prongs of the metallic fasten- 
ing are better qualified for and more effect 
ive in slitting their way through the ends 
of a belt than a belt lace could possibly 
be. Those who have had the most expe 
rience with belts are most pronounced in 
their condemnation of all metallic fastenings. 
The hinge-joint styles of belt lacings are 
beautiful examples of wasted ingenuity lt 
is not claimed by anyone that the hinge 
joint mode of belt lacing is any stronger or 
more lasting, orin any way better than other 
lacings except for the hinge, and anyone 
must know both from reason and observa 
tion that there is no possible use for the 
hinge when the belt is in use Any laced 
belt, with no matter what style of lacing, is 
much more flexible at the joint than any 
where else, so what could be the use of the 
hinge ’ And the belt in going around even 
a small pulley, if it needs a hinge any where 
needs to be all hinges and not in one spot 
more than in another. The strain of the 
lace over the sharp corner of the belt must 
cut or weaken it and cause it to wear sooner 
than a lace which lay flat to the surface of 
the belt. This cutting or wearing of the 
lace by the end of the belt in running would 
not, of course, appear in a simple tensile 

test of the joint. 

I need not say a word to any reader of the 
AMERICAN MACHINIST about the important 








T44 


service performed by belting in connection 
with the operating of most lines of machin 
ery. Machine shops have their full share of 
belting, and every machinist has his belting 
experience, and he should not be easily 
fooled upon the subject. Considering the 
great and responsible duties of belts, the 
trouble and expense of maintaining them in 
good order I consider remarkably small ; 
and where belts are properly adapted to 
their work, properly laced and properly 
maintained in every respect, the further 
trouble often experienced in connection with 
them is very apt to really belong somewhere 
else. They have a way often of telling of 
derangement in shafting or machinery, and 
by their recalcitrant action insisting upon re 
pairs and adjustments that would otherwise 
be long delayed. Squeaking journals and 
slipping belts are mechanical police, and 
their mandates can never be ignored for 
long. 

Mr. Flint’s No. 3 and No. 9 are excellent 
styles of lacing, and if the lace is good and 
the ends are properly fastened should last a 
long time. Laces or belts are not generally 
strained to anything like their ultimate 
strength, and they certainly should not be. 
Mr. Flint makes the tensile strength of 4- 
inch single belt after five j-inch holes are 
punched in it 2,065 pounds, which is proba- 
bly a fair average. If 600 feet of one-inch 
belt per minute transmit a horse-power, the 
driving pull will be 55 pounds, and on a 4- 
inch belt at the same speed it would, of 
course, be 220 pounds, or less than one 
ninth of the ultimate strength. This is not 
the entire strain that comes on the belt, as 
some tension is required on the slack side to 
secure proper adhesion to the pulleys, and 
the driving pull of the belt will only be the 
difference between the tension of the tight 
and the slack sides, while the total pull on 
the tight side of the belt will be the actual 
driving pull plus astrain equal to and balanc- 
ing that which is on the slack side of the belt. 
Horizontal belts with both pulley and belt 
surfaces in good condition, and with the 
slack side of the belt upon the top, often 
run with very little addition to the actual 
driving pull. Any tension in addition to 
the driving pull of the belt is, of course, so 
much more strain on the belt and also causes 
so much more friction in the journals, and 
should be avoided as much as_ possible. 
Much more attention should be given to the 
condition of pulley surfaces and also the 
belt surface, and to the location of pulleys 
with relation to each other. 

—-- 
Some Reasons Why Bearings Heat. 





By Peter H. BULLOCK. 





On general principles a smooth round shaft 
should revolve in a well-made and lubricated 
bearing withoutheating, provided, of course, 
that there is not an excessive pressure on 
the carrying surface. An excessive press- 
ure, however, is more often brought upon a 
bearing by other causes than simply the 
weight of shaft and pulleys, generally by 
too tight belts or by belts pulling at some 
angle that the bearing is not designed to re- 
sist. I will describe several cases from my 
own experience : 


A shaft running in self-oiling reservoir — 


boxes was belted to a shaft directly above, 
and in a short time the bottom bearing be- 
gan to heat. The cap bolts were loosened 
and it ran worse than before. A close ex- 
amination showed that the cap had been 
held up by card-board liners, and that the 
belt was tight enough to carry the whole 
weight of the shaft, and that there was a 
clear space under the shaft where the fibrous 
material was supposed to keep the shaft 
well oiled. The caps were adjusted so as to 
keep the shaft in its place, and there was no 
further trouble. 

A 7-inch bearing, of which Fig. 1 is a 
sketch, had run all right for several years, 
but was final.y found to be slightly out of 
level. It was raised and a strip of metal 
slipped under the center, the end bolts 1 and 
2 being screwed down to the sole plate. It 
is but fair to say that this bearing was espe- 
cially light in section of metal below the 
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shaft, and that the end bolts should not have 
Immediately on start 
ing up the bearing began to heat, which was 


been screwed down. 


caused by the reduced area of contact, the 
bolts pulling the sides B’ B' apart and 
bringing the whole weight on to a narrow 
support at A. Pieces were put under each 
end near the bolts and the center one left out 
and it began to heat sooner than before. 
This was caused by the weight of shaft 
springing the center down and binding at 
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B B’. A sheet of metal the full size of the 
bearing was then put under, and there has 
been no trouble since. 

An engine was set up for transmitting 
about 90 horse-power through a line of shaft- 
ing and was run for half a day at full speed 
but without any load, and there were no signs 
of heating anywhere. When the work was 
put on, the bearing on the line shaft nearest 
to the receiving pulley began to heat and 
finally melted out. The bearing was nicely 
repaired and the same thing happened of 
running all right without any load and heat- 
ing when work was put on as before. I was 
consulted and gave as an opinion that while 
the bearing was all right for the weight of 
the shaft pulleys and belt that it was not 
large enough or of proper design to resist 
the extra side pull caused by the load. The 
owner could not see how that could be, for, 
as he said, ‘‘ the belt was just so tight and 
the work was twisting the shaft around.” I 
had to do some very primary experiments to 
convince him that the bearing was simply a 
fulcrum, with the rim of the pulley as the 
lever, and the total power transmitted the 
weight moving the lever. In this case the 
bearing was designed for carrying a load in 
a vertical direction, while the belt pulling 
nearly horizontally brought the friction on 
to the edge of the bearing and its cap, where 
there was a ridge of cast-iron flush with the 
babbitt, and which, of course did not fit the 
case either in shape or in quality of material. 
A specially designed bearing with a babbitted 
quarter block prevented any further trouble. 

As to oiling devices for bearings, it is 
probable that the pressure system through 
pipes and sight-feed cups is the best and 
surest means for constant and satisfactory 
lubrication of heavy journals. This per- 
mits the oil to be collected and filtered for 
further use—a matter of no small economy 
in large establishments. For lighter work 
self-oiling is all right if properly looked 
after. I have charge of some in clean shops 
that have not been taken apart for fifteen 
years, nor oiled but twice a year during that 
time. The shaft runs 150, is in line, level, 
and is not much loaded with pulleys or belts. 
Under some other conditions, however, I 
have some that have to be given new capillary 
material every three months, and fresh oil 
much oftener. For heavier shafting and 
higher speeds I prefer ring or chain oilers, 
but these also need attention, for if sediment 
is allowed to collect in the reservoir it will 
“ause trouble from the dirt being carried to 
the bearing, or from the ring sticking in the 
thick matter, when, of course, there will not 
be any oil, good or bad, carried to the shaft, 
and heating must ensue. The same trouble 
will sometimes occur from using a too heavy 
oil, or in cold weather when some oils, espe- 
cially if they contain any animal mixture, be- 
come thick. 

Sometimes a case of this kind will correct 
itself, for as the box warms up the oil be- 
comes thin, ‘allowing the ring or chain to 
begin to work, and thus avoid further heat- 
ing. Some always use a grease cup on bear- 
ings for this very purpose of melting in case 
of heat. If these are used with ring or chain 
devices they are almost sure to cause the 
trouble spoken of above by making the oil 
too thick to allow the rings to operate. For 
these reasons I prefer to depend entirely on 
the rings and to use nothing but a good 
grade of mineral oil. 
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The Horse-Power of Steam Boilers. 


By CHARLES A. HAGUE 


The term horse-power is hardly a proper 
term to apply to anything that is accom- 
plished by a steam boiler, and the term is 
generally used in this connection to desig 
nate the amount of boiler required to 
furnish steam to some sort of steam engine 
of a certain stated horse-power. That is, 
the engine for whatever purpose it is used, 
is capable of developing, when supplied 
witb sufficient steam, a certain number of 
foot-pounds of work per minute, and after 
it is determined at what rate of steam con- 
sumption the engine is to be calculated, 
according to its grade or type, boiler capac 
ity sufficient to 
amount of water intosteam must be provided. 

Now if all engines were alike in their con- 
sumption of steam, the calculations for boil 


evaporate the required 


ers in terms of horse-power would be simple 
enough, but when it is considered that the 
different types of steam engines call for steam 
in amounts varying from 150 pounds per hour 
for each horse-power developed, down to less 
than 12 pounds per hour per horse-power, 
the margin liable to be realized or to be 
needed can hardly be imagined. And as if 
this was not variety enough, the difference 
in the efficiency of various designs of boilers 
must also be considered, and the difference 
in the heat value of fuels. The process 
then, it would seem, is to decide as nearly 
as may be, the consumption of steam per 
horse-power per hour by the proposed en- 
gine, and then to calculate upon a boiler 
which, with the available fuel, will produce 
the required gross weight of steam, and if 
this is recognized as the fact, then the term 
horse-power certainly stops at the engine. 

It seems to the writer that the measure of 
boilers should be stated and considered in 
terms of ‘‘ boiler capacity,” that is, the ca- 
pacity to furnish quantities of steam re- 
gardless of what it is to be used for. The 
expression ‘‘horse-power of a_ boiler’ is 
misleading and meaningless; for example, 
what connection is there between the term 
horse-power, and the amount of steam re 
quired to warm a building? The question 
of power does not legitimately enter into 
the matter of utilizing the heat, latent and 
sensible, of steam for purposes of warming, 
boiling, and kindred uses. 

Coal is burned in the boiler furnace, and 
The steam formed in the 
boiler is the vehicle for conveying whatever 


heat is produced. 


percentage of the heat of the burnt coal the 
boiler happens to realize and transfer to the 
When the steam reaches its destina- 
tion, it gives up what heat it may, under 


water. 


the conditions and for the purposes desired, 
but up to the point of the steam leaving the 
boiler, and in many cases afterwards, there 
is nothing in all this to represent in the 
tangible manner necessary to the use of the 
term power, the product of force and motion. 

The tendency of the times is towards 
higher steam pressures, higher ratios of ex 
higher 
more complicated machinery and more ex- 
The engineer must there- 
fore figure more closely, both because the 
higher grade of 
brought closer to the conditions, and also on 
account of the fact that if the high-grade 
boiler is the more expensive one, the guan- 
tity of boiler must be kept as closely as 
possible to the actual demands, proving 
most beautifully that the moral or mental 
effect of economical methods leavens the 
entire evolutionary mass of modern steam 
engineering. 

This country is broad and contains many 
kinds of experiences and many sorts of coal; 
also, many boiler makers in the East who 
sell boilers in the West, and many boiler 
makers in the West who sell boilers in the 
East. The terms East and West here used 
imply differences in fuel principally, and 
the term experiences implies that the boiler 
makers brought up on anthracite coal, so to 
speak, misjudge the radicalism of bitumi- 
nous coal, and the bituminous coal boiler 
makers miscalculate the ultra-conservatism 
of the anthracite coal. When the above 


pansion, economy, consequently 
pensive boilers. 


engine demands to be 
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erraticisms are coupled to the facts 
compound engines may, by good des 
construction, and high steam pressur 
duce the steam rate as low as 14 pound 
hour per horse-power, or may hold it u 
high as 20 pounds, by the opposite qua 
and conditions; when triple engines 
the item of steam consumption all th 
from 11 pounds to 15 pounds, and quad: 
engines might range from 10 to 12 pow 
it is plainly to be seen that the term hor 
power as a general term applied to boi 
begins to approach the boundaries of 
absurd. 

We make atrial run with a steam eng 
and boiler, using the boiler incidentally 
generate the steam, and note how much 
weight the steam is which passes into 
boiler in the form of water; from this 
actual steam rate of different types of 
gines may be known, and from this we 
determine at any time from the record h 
much weight of steam per hour must 
supplied for any certain type and siz 
engine. 

Now, coming to the boiler, all real ideas 
horse-power disappear, and the question 
brought down to quantity, or weight 
evaporated water,orsteam. In estimating t 
necessary weight of steam we must kn 
about the draught, which may be assumed 
a certain force and measures taken for secu 
ing it; that is a good controllable startin 
point, and really a very necessary one. A 
suming that the draught necessary to burn 
certain amount of coal per square foot 
grate is to be had; or, having provided | 
supplying an amount of oxygen that will e 
nomically develop from the combustion « 
the fuel a certain determined 
units of heat, this means that the chimn 
must suit the locality. 

The next thing to consider is that anthr 


number « 


cite coal burns slower than bituminous, « 
though we may assume that the total he 
units per pound of coal will be about th 
same, considering the variation in both kind 
of coal, and this means that the grate sur 
face must vary to suit the coal. And th 
ratios between the rates of combustion o 
different 
proportions of grates to produce any certai! 
number of heat Agail 
when actually burning coal in a boiler fur 
nace, it is found that although the total hea 
units per hour may be the same according | 


coals will establish the varyin 


units per hour. 


analyses of the coals, the real efficiencies « 
the coals differ, probably from some vari 
tion in amount and quality of the volati 
gases, and this means that the extent 

heating surface necessary to absorb the num 
ber of heat units wanted to produce any cd 
termined weight of steam per hour fro! 
different kinds of coal, will also vary. I 
fact, even among the Western bituminou 
coals, there is sufficient difference in distill: 
tion, coking and final incandescence, to ren 
der widely different treatment necessary i 
the way of furnace and draught arrang: 
ments. The boiler efficiency is still anoth 
variable factor, but this can probably be a 
sumed at 70 per cent. ; 
cent. of the total number of heat units, d 
veloped by the combustion of the coa 


that is to say, 70 p 


ought to be passed through the metal of tl 
boiler and absorbed by the water. 

The result of all of these variables is, that 
is possible in furnishing steam for engines « 
equal horse-power, but of different classes « 
types, for boilers to vary in required stean 
ing capacity over one hundred per cent 
counting from the most economical engi! 
only up to a compound requiring 20 poun 
of steam per horse-power per hour. Th 
number of types of engines could be easil 
extended so that the increase in requir 
steaming capacity would reach 400 per cen! 
and over. Add to these differences the un 
certain quantities involved in qualities an 
combustions of fuels far apart, and we ma) 
well ask what chance is there of determin 
ing the ‘‘horse-power”’ of a boiler of itsel 
with such numerous but perfectly legitimat 
variables in the equation ” 

= _ _ 
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mpetition — Condensers — Catting-Of, 


By W. H. Booru 
{n unrestricted competition devoid of the 
rcise of brains is bad for all concerned, 
some competition appears to be neces 
y to human progress. For many years 


erpool has been the port for entry and 
varture of the American passenger traffic. 
ere Was no serious competition, and the 


ult of this was that the dock authorities 
Liverpool neglected their obvious duties 
such an extent as to allow the low-water 
pth at the Mersey bar to shoal to only 11 
was it 7?) feet. One result of this was 
it you might arrive at the Mersey bar 
st a minute too late to get over it, and 


er waiting a long time you got trans 


rred to an old tug boat and arrived with 


ur baggage six hours later than necessary 
Liverpool. The obvious advantages of 
suthampton have resulted in the establish- 


nt of steamer lines from this Southern 


J 


rt and direct trains from London, and this 


competition it is to which we are indebted 


r the fact of the deep dredging of Liver 
pool bar, special train facilities for passen- 
gers, and now for a proposal to bring the 
railway to the dock side and dredge along 
the dock side so that the liners can dis 
charge direct to the station. All 
points have been plainly necessary in public 


these 


opinion for years, but to bring this necessity 
home to the dock board and the railway 
people, it has been necessary to make a rival 
port of Southampton. Exactly the same 
process had to be gone through in respect of 
the excessive charges on the railways from 
Liverpool into the country, and the city of 
Manchester built a ship canal that has 
halved the cost of carriage on the railways 
whose managers declared their charges were 
already such as to be a loss. There was no 
The in 
creased trade could have been dealt with by 


physical necessity for the canal. 


another line or two of rails at very much 
less cost; but the canal had to be made in 
it is probable that 
both Birmingham and Sheffield will also ob 
tain direct sea canals as a means to prevent 


self-defense, and now 


themselves being crushed out by railway 
I find that the spirit of competition 
—or, perhaps, I should say emulation—exer 
cises a powerful influence in promoting 


charges. 


steam and fuel economy, but this is more 
particularly marked in such places as are 
practically copies of other places. In the 
cotton-mills of Lancashire there is often 
identity of conditions in make of engines, 
number of boilers and other particulars, and 
if the fuel bill of one place differs widely 
from that of the others, there is to be found 
areason forit. The engineers all strive to 
secure the best results. In manufacturing es 
tablishments of more miscellaneous descrip- 
tion, more isolated and less easy to compare 
with others as to efficiency, the care devoted 
to the steam plant is far less in amount, and 
obvious wastes are allowed to run on for 
years unattended to. There is, of course, a 
limit to be placed upon the indiscriminate 
A few of the 
chief means to economy, such as a condenser 
to a high-pressure engine, a feed heater, and 
so on, can hardly be applied wrongly. 
Their economy is too obvious to admit of 
argument where the conditions at all de- 
mand them, but such is not the case with 


purchase of saving devices. 


scores of other things, and out of a hundred 
economies of five to ten per cent., it is ob- 
Vous that not all can be applied in any one 
case. In the case of a fire bar, no possible 
od can be done by changing to a new 
pe simply because you know for a fact 
it the new type effected a saving of seven 
r cent. at a place you hear about. It may 
perfectly true that the bar did save that 
nount of fuel, but it is also equally true in 
| probability that the circumstances were 
uite different either in draught, grate area, 
freman, fuel and rate of combustion, and 
uur present bars may be seven per cent. 
ore economical at your own place than 
ould these other bars be. You must treat 
very case by its own conditions, and not let 
uur better judgment be swamped by a 
ilesman who can sail round three times and 
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keep up aheavy fire of words before you 
have time to think. Never be persuaded to 
purchase anything off-hand. Have a lot of 
cards printed bearing words to that effect, 
and present one whenever you are being 
bluffed. You can think the matter over at 
leisure, when no one is talking to you, far 
better 

There is a border line between high-press 
ure working and condensing at which con 
The same 
applies to many other nominal economies as 
the size of engine diminishes. 


densing ceases to be an economy. 


If you have 
only a limited condensing pond you begin 
to save less by a condenser because the 
water gets too warm, and you may use 
more power to work the pump than the sav 
jng is worth; but sometimes in a case of this 
kind you can use a surface condenser of the 
atmospheric type, by which I mean one built 
up of a lot of tubes over which flow thin 
streams of water. The evaporation of this 
water by the breeze, the condensers being as 
much exposed as possible to the air and 
sometimes placed on the roof, secures a 
vacuum better than you will get from an 
ordinary but too small pond, and the amount 
of water they evaporate only comes to the 
amount of the steam condensed, so that an 
air condenser uses no more water than a 
high-pressure engine. If the expense of the 
air condenser is too great you can build a 
wooden tower and divide its upper part into 
a large number of vertical cells of rectangu- 
lar form by means of thin boards. If into 
the bottom of such a tower you blow air by 
a fan and into the top you run the condensing 
water you will cool this as it flows over the 
boards in thin films to an extent that I have 
been told will equal a pond area 100 times 
the area of the tower base. The system 
causes some air to become dissolved in the 
water, but a little air in the feed water may 
be an economy. You get some power out 
of it when it enters the cylinder and expands, 
and there are good reasons to believe that a 
small amount of air does a good deal in pre- 
venting condensation of the initial steam in 
the cylinder. 

Don’t be hastily persuaded to add a cut 
off slide to a plain small engine. It will 
likely cost more torun the engine afterwards 
than before. Cut-off and expansion within 
reason are good, but depend partly on the 
size of your engine for their effect. In a 
large engine with a steady load the day 
through, varying the expansion cannot pos- 
sibly do much good for the few variations in 
power there may be during the day. Where 
the power varies from 980 to 1,010 horse- 
power a throttle valve is practically as good 
as an expansion valve that varies if you 
have good boilers and a five-pound margin 
of pressure. You can have the expansion 
valve but it may be invariable. If you 
canarrange for a superheater you will econ 
omize far more than with variable expan- 
sion. The reason why cut-off got so good a 
character was not because it was automatic- 
ally variable but because it was a cut-off and 
not simply a throttle which carried steam of 
half the boiler pressure all along the stroke. 
That was where the losscamein. But the 
facts have been obscured until all the credit 
is given to the variability of the expansion 
where the power developed is practically a 
constant quantity. When, therefore, vou take 
charge of a fresh plant first get it into as 
good mechanical order as you can, and put 
the boiler in such a condition as to work 
with the minimum grate surface and maxi- 
mum fire thickness convenient. It is then 
time to look around to make changes that 
cost money, bearing in mind that because 
steam is a peculiar fluid and _ has critical 
states in which it exists as water or as steam 
with little provocation of change, therefore 
economies that figure out very well for some 
distance receive a very unexpectedly earlier 
limit in practice. Don’t carry on too far 
along any line of even proved economy un- 
less you can retrace your steps. 

casei iat 

It is said that in a dictated order for 
materials fora railroad bridge, a stenog- 
rapher made an error of a quarter of an 
inch in one of the dimensions, and it cost 
$28,000 to rectify it. 
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Making a Miter Gear Pattern. 
Editor American Machinist : 

In reply to Mr. Swift,in AMERICAN Ma 
CHINIST of September 5th, I would say it was 
not the intention to limit the method given for 
making the gear teeth to a miter gear, for it 
can be seen that it applies to spur gears and 
those at any angle, without saying so. I did 
not think it necessary therefore to mak 
such a statement to any reader of the AMERI 
CAN MACHINIST, and as the subject was 
miter gear patterns, of course, it was a 
limited subject. 

Mr. Swift says: ‘‘ Loose teeth must 
have athin wing upon each side forming 
one-half of the bottom of the tooth space, so 
that they will require very delicate hand 
ling.” Not so in such small 
given in my article, but when a coarse pitch 


pitches as 


is made a strip is secured to the run between 
the space, as shown in Fig. 1 at a. 

As to the ‘ticklish job” referred to by 
Mr. Swift, of returning every other tooth to 
its proper place after being pared, and the 
filling up of the saw cut between each tooth, 


aeme 


a 


Fig. 2 

I would say every other tooth can be located 
accurately again without the least trouble, 
and there is no saw cut to fill up between 
each tooth, as Mr. Swift imagines. For 
convenience I will quote from my article 
referred to on this point. ‘‘ The blocks for 
the teeth are fitted onthe rim asat /% all 
being glued together, but only every alter 
Particular 
care must be taken when gluing not to allow 
any glue to get on the sides of the blocks 
near the rim, as at a, for instance.” 

The reduction of the drawing may be 
some reason why Mr. Swift did not see this 


nate one is glued to the rim. 


point. The last sentence in my article shows 
that sawing between each block does not 
mean sawing down to the rim, but only to 
the bottom of the space of tooth 

Chicago, Il. P. S. DINGEY 


The Radial Icicle. 
Editor American Machinist : 

If not too late will you allow me to make 
a remark bearing on that radial icicle ? 

You have no doubt observed an occasional 
ardent bicycler spinning along in muddy 
weather, with shoulders down and head well 
forward, according to the best form, and 
have noticed the streak of mud flying from 
the rear wheel and landing on the man’s 
back, and even on his hat, giving him very 
much the appearance of a brown squirrel 
with a large, bushy tail. Now, if these par 
ticles of mud do not leave the periphery of 
the rear wheel in tangential lines, how do 
they land on the rider who is in advance of 
the wheel and advancing with it ? 

It would appear that fluids move from 
the center of a revolving disk toward the 
periphery in radial lines, but they leave the 
periphery in tangential lines, therefore icicles 
would naturally form in radial lines, but if 
melting would be thrown off at tangents. 

Fort Wayne, Ind. Hooster. 

The Scales at Waterviiet Arsenal, 
Editor American Machinist : 

I notice in the AMERICAN MACHINIST of 
September 5th, in your editorial comments 
upon the letter signed ‘‘W. W.,” that you 
express some doubts as to there being any 
facilities at the Watervliet Arsenal for 
weighing a load of 115,000 pounds within a 
limit of error of less than 25 pounds. I in- 
close you herewith a clipping from The Iron 
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Age, which contains an article describing a 
scale built by E. & T. Fairbanks & Co., of 
St. Johnsbury, Vt., less than two years ago 
for the Watervliet Arsenal 

The illustration shows the scale as it was 
loaded during the rigorous test to which it 
was put by the government officials, there 
being at that time three large guns on the 
platform in order to obtain a load equal to 
the full capac ity of the scale 

The writer was in constant charge of the 
work of construction and setting up of this 
scale, and is, therefore, in a position to 
know something of its capabilities. 

The minimum graduations on the beam 
ure 10 pounds, but as is stated in 7he Jron 
Age, a reading to 5 pounds can easily be esti 
mated by the eye 

The beam might just as conveniently 
have been graduated to read to 5 pounds, 
but as 10 pounds Was as fine as the specifica 
tions called for, we fixed the limit at that 
figure 

As this scale is built on the same general 
principles as all Fairbanks railroad track 
scales, any question as to its accuracy would 
be equivalent to questioning the accuracy of 
all Fairbanks track scales, and as this com 
pany are shipping eight or ten of this class 
of scales per week, varying in capacity from 
50 to 100 tons each, and no complaints are 
heard from them, it seems reasonable to in 
fer that they are fairly accurate. 

St. Johnsbury, Vt F. W. TAYLor. 

|The scales referred to by Mr. Taylor em 
ploy the knife-edge principle, and our esti 
mate of their limit of error when loaded to 
115,000 pounds is slightly over .02 of one 
per cent. This, while it is not a small limit 
of error for an acceptance test, would, we 
think, be generally regarded as a small limit 
for weighings made on such scales after 
having been used for a year or more. We 
do not doubt that the scales in question are 
the best of their kind, but should hesitate to 
accept their weighings as correct within a 
smaller limit than that named, unless we 
knew that 
taken. It is, of course, as Mr. Taylor says, 
reasonable to infer that these large scales 
are ‘‘ fairly accurate ;”’ 


some extra precautions were 


but what is *‘ fairly 
under ordinary working con- 
We do not think it will be found 


to be within a limit of error of less than .02 
of one per cent. 


accurate ” 
ditions ? 


But even assuming that 
the original delicacy of action obtained while 
the scales were under Mr. Taylor's charge 
were maintained, they would still not indi 
cate anything smaller than 5 pounds, and 
nothing less than 10 pounds, except by esti 
mation.—Ep. | 


Measuring Curved Surfaces—Measuring 

Distances Exceeding Length of Scale. 
Editor American Machinist: 

In your journal of the 5th inst., Mr. F. W. 
Clough discusses the defects of flexible 
scales when applied to measure curved sur- 
faces. 

When applied to measure a convex, such 
a scale will fall short of the actual length of 
the surface, and when applied to a concave 
surface it will exceed the actual length. 
This discrepency will vary as the thickness 
of the scale and the curvature of the surface 
vary. These facts are well known by 
those who have frequently this kind of 
work to perform, but many who have it 
occasionally to do seem to be ignorant of the 
principle. 

I desire to supplement the subject by 
noting the difficulty of accurately measur- 
ing a distance that is somewhat greater than 
the length of the scale used to measure 
with. 

Different persons will measure the dis 
tance differently, because the factor of per- 
sonal equation intervenes. 

Given a two-foot standard scale, I have 
never seen the person who could accurately 
lay off twenty feet with it when used in the 
ordinary way. Neither have I seen the 
measurements of that distance by two or 
more persons with sucha scale that would 
agree with each other. 

When distances exceeding several times 
the lengths of the scales at hand are to be 
worked to, it is good practice to lay off the 
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lengths on a substantial white pine batten 
after the manner of laying off the base line 
for a trigonometrical survey, that is, by 
having at least two scales abutting their 
ends, and advancing each alternately until 
the required distance is attained. Let the 
measurements so laid off be the standard for 
the work I. McKim CHASE 


Washington, D. C. 


Folding Band Saws, 
Editor American Machinist: 

One of your correspondents of July 11th 
gave an explanation of the process of fold 
ing a band saw which is hardly as clear as 
the simple nature of the operation admits of. 
Fig. 1 is the most usual form in which we 
If the points A and B 
be grasped in the hands one hand can be 
moved to the right and tbe other to the 
left, producing the form in Fig. 2. The 


see these saws. 


B+— A A B 


Fig. 1 Fig.2 Fig. 3 
most convenient position for the saw to be 
held is directly in front of the folder and 
nearly vertical. The nodal points » n are 
weak to resist bending, though they don't 
“look” it. By giving loop 2a quick turn 
around the line B A the inertia of 
and 3 will cause the loops to take the form 
in Fig. 3. 
whole affair just ‘‘ rains down”’ to the floor 
all folded. SUPERANNUATED, 


loops 1 


The hands being withdrawn the 





Monkey Wrenches and Icicles, 
Editor American Machinist : 

The last number of the AMERICAN MA 
CHINIST set me thinking on two or three 
points. One point is generally as much as | 
can attend to, and I can only speak of these 
one atatime. There is the monkey wrench 
question first of all, and that is about my 
size. I suppose that there are fellows still 
constantly getting into the trade that do not 
know enough to put the wrench on to the 
nut the right way so as not to spoil the 
wrench, and it is necessary to keep telling 
these things over and over again for the 
benefit of this benighted class, but I do not 
think that there can be much benefit in it 
after all, for if a fellow does not catch on to 
a point like this for himself he is not likely 
to turn out much of a mechanic, and it 
would be no great loss to turn him out of the 
shop. But if we do undertake to tell a 
thing of this kind we ought to tell it pretty 





straight. I have always had an idea that 
the real objection to putting the wrench on 
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American Machinist 
the reverse way was in the strain that is 
thrown on the fixed jaw, while Mr. Woolson 
tries to make out that it is the movable 
jaw that has to suffer. I know that I have 
seen a great many wrenches with the fixed 
jaw bent back, and I know that wrench 
makers have made wrenches with what in 
church building would be called a buttress 
at the back of the wrench, and sometimes 
the wrench is made with the whole shank 
made deeper from the head down to a little 
beyond the full opening of the jaw. In Mr. 
Woolson’s Fig. 1 with the wrench put on 
the wrong way over a hexagon bolt head, 
and a little slack to the jaw, the angle of the 
bolt head that is next to the movable jaw is 
almost exactly in line with the center of the 
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screw, and the thrust must come on the 


than else, but the 
other angle of the bolt head against the fixed 


jaw of the wrench bears pretty well out to 


screw more any where 


the end of the jaw and must have quite a 
leverage upon it. I have known a great 
many wrenches spoiled by bending the fixed 
jaw back or breaking it off, but the loop of 
the movable jaw is not often broken, and 
how the strain can be in the direction of 
the arrow shown in Fig. 1 is more than I 
can understand. 

Icicles | do not know much about, at 
least in a scientific way, and certainly not 
about radial icicles. It does seem strange to 
me, though, that anybody should go to work 
and *‘discover” that water running from a 
shaft and along the face of a revolving 
grindstone should run and, if the weather is 
cold enough, freeze in radial lines. I have 
seen toomany oil streaks on pulleys and gear 
faces to expect to see them any other way 
than radial, and if anybody is disposed to 
make a wonder of the radial icicle 1 suppose 
the same individual would be puzzled to 
suggest any more likely form for it to take. 
The radial icicle, it seems to me, may teach 
force. I 
suppose it must be true, as was said in ‘‘ The 
Draw Cut” article in the AMERICAN MA 


CHINIST two or three weeks ago, that noth 


us something about centrifugal 


ing ever moves intwo directions at the same 
time. Then when anything is moving in a 
circular path it is at any infinitesimal por 
tion of its movement actually moving in a 
straight line, and the circular movemeut is 
the result of some other force acting at right 
angles to the line of its established motion, 
and constantly shoving or pulling it in 
toward the center. We always reckon cen 
trifugal force as radial, and that is the force 
that opposes the rectangular force that is 
constantly crowding in toward the center 
when anything is moving ina circular path. 


When 


mean, ceases to act, the opposing force, or 


this force, the crowding-in force | 


the crowding-out force, has it all its own 
way, and, of course, it pushes in just the 
same line that it has been in the habit of 
pushing, which is'a radial line. But while 
the line of motion is radial with regard to 
the revolving wheel it struck me to see what 
it would be with regard to things that are 
not moving, and I have taken the trouble to 
lay it out for my own satisfaction. Suppos- 
ing a drop of water on the face of a grind- 
stone to start at a on the inner circle of my 
sketch and move outward along aradial line 
at a uniform speed, then the lengths of the 
lines one after the other would show the 
got to the 


= 


actual path of it, and when it 
outer circle at ) it would not seem so strange 
that its path after that were a true tan- 
gent. If the rate at which the drop moved 
along the radial line was not uniform, but 
steadily increasing, then its path might be 
represented by the dots, and it would get to 
the outside quicker, but still travel all the 
while in the radial line. I cannot speak of 
any more points in this letter. 
TECUMSEH SWIFT. 


Oiling Bicycle Bearings. 
Editor American Machinist: 

I was much pleased to see Mr. Grant's 
communication in your issue of August 29th, 
regarding the oiling of bicycle ball bearings, 
as it agrees with both my theory and prac- 
tice since the first introduction of the old 
high wheels, and I have never before found 
anyone who has agreed with me that oil is 
worse than useless in a ball bearing. 

When we have a load to move, such asa 
heavy piece of machinery on a floor, we find 
by placing a few rollers underneath, that 
much less power is required; but would 
anything be gained by greasing the rollers ? 
I have never tried it, but | imagine that the 
result would be such a collection of dirt as 
would at once discourage the practice. It 
is true that there is a slight rubbing friction 
in a ball bearing of one ball against the 
next, as their surfaces run in opposite di- 
rections, but the pressure between them is so 
slight that wearing or cutting is not likely 
to occur when no oil is used. 

I prefer to run my ball bearings dry. 

Eddystone, Pa. W. P. ANTHONY. 
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Editor American Machinist: 

In the issue of your valuable paper of 
August 29th, I see a very interesting article 
on the valve subject. Some years ago I 
had the same experience on a heavy vertical 
bar with ball bearings, and my trouble 
lasted until I stopped oiling ; from that day 
on there was no trouble whatsoever, the bar 
rolled free, right along, and my bearing was 

iean. Therefore I agree on this point with 
Mr. Thomas Grand, and will say that as 
long as you keep your ball bearings well 
adjusted on any bicycle, you don’t have to 
oil them any more than a railroad company 
has to oil its rails to save the car wheels, for 
both roll, and if oiled both will slip, and the 
oil will accumulate dust, making a good 
grinding paste, and then actually your bear 
ings begin to wear flat spots, and the oil is 
the cause of it all. Cuas. Forrvs. 

87 North Arlington Ave., East 
aw. 2, 


Orange, 


Olling Pins from One End Only. 
Editor American Machinist : 

A special pin in a fly-wheel governor of 
the Straight Line Engine Co. has a bear- 
ing at each end that requires to be oiled 
from one hole, and that at one end of the 
pin. The annexed illustration shows how 
that is successfully accomplished. The pin 

very nearly through its entire 
at the far end of the bore there are 


is bored 
length ; 
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I do not expect to get the ideal ch 
but I would like to hear if any of your 
readers can help me to something appr 
The only chuck I } 
which approaches this is the old En 
cone chuck. 

This has the necessary power, size 


ing the above. 


accuracy, but it needs a lathe spindle, h 
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ened and ground inside the cone, and a 
separate set of jaws for every size of 
and it needs a spanner about 3 feet lor 
tighten it, and, worse than all, some y 
substantial and unwieldy method of lock 
the lathe spindle while it is tightened 
released. EnGuisu Tool MAK! 
Pressure on Crank Pin, 
Editor American Machinist : 

Replying to the letter of Mr. G. W. S« 
in the issue of August 29th, would say t 
in presenting the subject of pressure on 
crank pin in the way that I did, one ob 
was to call the attention of young engine: 








Bearing 








Bearing 
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OILING Pins FROM ONE END ONLY. 


four holes leading to the bearing, and there 
are also four similar holes, near the out end, 
having similar outlet. To insure equal dis- 
tribution of the oil to both sets of holes, 
there is a smaller concentric tube leading 
from the accessible end and terminating at a 
point midway in the length of the pin. The 
oil introduced at one end flows to the mid- 
dle of the large bore hole, and thence goes 
in both directions to each set of holes. 
G. 


Important New Patent Office Rule. 
Editor American Machinist : 
Heretofore been 
tomed to make use of the two years’ time 
in which to prosecute an application before 
a primary examiner. The new rule allows 
only six months, and went into effect April 
15, 1895. Pending cases will be affected as 
though the last office decision were upon 
that date ; therefore, all applications which 
were pending before that date should be 
amended or argued before October 15, 1895. 
This is the essential feature of the rule, 
and important at this time, because of the 
near approach of the limiting date, and the 
undersigned takes this opportunity of in- 
forming probably hundreds of inventors 
who may be depending upon the two-years’ 
limit. EDWARD P. THOMPSON. 
5 Beekman street, New York. 


inventors have accus- 


A Good Chuck Wanted, 
Editor American Machinist : 

Being particularly interested in the use 
and manufacture of turret machinery, I am 
constantly finding the want of a really good 
chuck for holding bars. 

An ideal chuck for my work should admit 
bars up to, say, 14 inches or 2 inches diam- 
eter, should be smali in diameter (say, 6 
inches), should not project more than an 
ordinary chuck beyond the lathe bearing, 
and should have sufticient power to hold a 
bar of 1-inch black machinery steel, while a 
1-inch Whitworth solid die is run up. 

Further, it should be true enough to ad- 
mit of reversing a stud after one end has 
been threaded, and cutting the second end 
reasonably true with the first. 


to the fact that it is better to investigate 
such matters, and look at them from mor 
than one standpoint, rather than to accept 
every statement that they hear or read 
without question. 

More than five years ago an article ap 
peared in one of the mechanical papers ove: 
my signature, which was written to prov 
that a force applied in such a way as this 
acts on the circular body according to its 
diameter, and not its circumference, ther: 
fore itis plain that the views of Mr. Scott 
and myself are identical up to this point! 
but one reason which makes it possible for 
a difference of opinion to exist is as follows 
Mr. Scott says that the pressure on the oi! 
will vary per unit of contact surface, but 
will be the same on every square inch 0! 
projected area, and mentions 900 pounds as 
a desirable limit to this pressure, but this 
is often exceeded and no trouble caused 
thereby. 

Take, for instance, the case of an engi! 
well known to the writer. When it was 
first built its cylinder was 16 inches in diam 
eter, and the crank pin was 5} inches lon 
and 3$ inches in diameter. The unbalance: 
pressure on the piston was 83 pounds p¢ 
square inch, or 16,683 pounds total. How 
much of this was absorbed by the pisto: 
the stuffing box, and the guides, I a: 
unable to state, but probably at times i 
was nearly all effective. Multiplying th 
length of the pin by its diameter gives u 
18.37 square inches projected area. Thi 
16,683 + 18.37 = 908 pounds pressure pe: 
square inch, which is equal to the limit tha 
Mr. Scott fixes. This is allowing that th 
half box had a bearing on one-half of th 
circumference, which was not the case, a 
it was considerably short of it. 

After a time this 16-inch cylinder wa 
taken off, and a 20-inch put on instead 
while the crank pin was not disturbed 
The area of a 20-inch circle being 314 squar: 
inches, the total pressure rises to 26,06 
pounds, or 1,418 pounds per square inch 
and the bearing does not heat. Now, i! 
there is a limit to the pressure that oil wil 
stand, which is fixed at about 900 pounds 
per square inch, it appears as if there would 
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3 be but little of it left when this is exceeded that the various surfaces of the object they I believe the third-angle method to be and list-making should certainly be so nearly 
? by more than 50 per cent. I give this data represent do to each other. This is natural, most universally used here, in America, absolute that the information conveyed shall 
L just as I find it, which seems to show that not artificial. Did it never occur to you judging from the drawings that I have seen be the only thing impressing the mind to 
something is wrong somewhere, for the that thisis the arrangement that more nearly from other institutions, and also from the be guided by it; the form in which that in 
cr.ok pin gives the engineer no trouble. It conforms to the association or arrangement American draftsmen with whom I have formation is conveyed should be so familiar 
is ‘rue that the force acting on the pin does of the sides or faces of all objects? Who, comeincontact. We file all blue prints r that the mind takes no note of it whatever ; 
bh noi always act in one direction as in the of all the advocates of the first-angle method, ceived from other concerns, and probably this can be the case only where perfect uni 
( of some other bearings, but it should has ever seen such an object that, as he have on hand several thousands; among  formity of detail in drawings is the rule.— 
be remembered that while the direction of faced the front side, he found that the end these are very few of the first-angle method, Ep. | 
force is changed, the pin has turned over, located on the right was the left end, and and, judging from the ‘‘ round writing” on 
thus presenting the same side of it to the that the end upon the left was the right end, these few, 1 am almost certain they were The Largest Drop Hammer, 
} hc. viest pressure. W. H. WAKEMAN. and the surface located on the bottom of the made by European draftsmen, or draftsmen diter American Machinist : 
object was its top ” who have been taught the European methods We see in your issue of the 5th inst. a 
\ The Angle of Projection, I was taught the first-angle method, but You will notice that I have not taken up statement that a 1,200 pound drop hammer 
E ‘tor American Machinist : it was always ‘‘a thorn in the flesh” tome, the solving of mathematical problems by was the largest ever made in this country 
n the drawing room of the Gates shops, and when left to my own inclinations I have either method, which is hardly necessary if not in the world. We have made several 
Chicago, we invariably use the third-angle invariably used the other in an experience Others have said enough upon this subject, larger than 1,200 pounds and are now mak 
a i method of projection in the arrangement of of 12 or 14 years, either in practical work and it hardly enters into the question in a ing for The Pope Mfg. Co., of this city, a 
f th: drawings, and I am convinced that no on the board personally, or in directing the drawing room where the drawings are made drop hammer, the hammer head of which 
me io other method can compare with it for work of others, and I have yet to find an for practical use. However, any problem weighs 2,000 pounds, and the base 30,000 
y clearness and legibility. I donot say that object that cannot be more clearly delineated that can be solved by the first can be readily pounds (15 times as much as the hammer 
ck the first-angle method is not clear, and that by the third than by the first-angle method. solved by the third-angle method head), the total weight of the machine being 
1 it cannot be read, for this would hardly be I have never held the opinion that a drafts In regard to those who advocate the use of 50,000 pounds. We have just delivered to 
I true, but it certainly is an arbitrary method, man’s equipment of instruments should both angles of projection upon one drawing the same company one, the hammer of which 
ani not a natural one, as compared with the include a crowbar, a crane, or jackscrews, to | have little to say, as the reason for such a weighed 1,200 pounds and the base 18,000 
third angle. Of course, there are many _ turn over anvils, invert locomotives or build- practice is entirely beyond my comprehen- pounds. The 2,000-pound hammer is now 
who will take issue with me on this point, ings, etc., so that the various sides may sion. A drawing so made must lead to con- under construction at our works, and we 
Si but what of that? It is the fate of all who assume the positions required to illustrate fusion in the shop and cause innumerable — shall be pleased toshow the same to our friends 
yt say anything in favor of either side of any the first or any other angle method. Is it errors. Ofcourse, canunderstandthat where jf they will call on us. Both of these ham- 
yn question in controversy. not ridiculous to consider the revolution or the chief draftsman has time to follow each mers will be finished and running about 
bj | have said that I consider the third-angle inversion of any object that has as yet no drawing through the shop and talk with November Ist at The Pope Mfg. Co.’s works 
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aused| THE ANGLE OF PROJECTION. 
ngil method the more legible of the two. My definite shape, even in the mind of the every workman regarding every drawing, in this city. We think we can safely say 
it was reason is that the individual whois to read designer? Or, for that matter, why talk of this method might be used, but even then that the 2,000-pound hammer is the largest 
diam a drawing made by the first-angle method inverting or revolving any object in order there is no excuse for it, and I donot believe yet made. Pratr & WuitNney Co., 
s lon of projection must bring into use some to delineate its various sides? What has that any first-class institution would tolerate Hartford, Conn. F. A. Pratt, Pres. 
lance: imagination. The use of the imagination as the revolution of an object todo with its such drawing. To my mind drawings —- 8ee 
Is pe a means of reading so important and ex- delineation anyway ? None whatever. should be an absolute record of all that: per A few weeks ago a man, rendered desper- 
How pensive an affair as the simplest detailed The mere fact that by the third-angle tains to the subject, and they should be as ate by hunger, broke into a north side bak- 
isto! drawing is, certainly must be very bad method the views naturally assume more nearly uniform as is possible. ery and stole two loaves of bread for which 
I a policy, to say the least. I hold that a draw- nearly the same relation to each other that To secure uniformity, I furnish each he was promptly arrested and sent to the 
nes i ing should be so clear, so exact, so com- the sides or faces of the objects represented draftsman, upon his commencing work in bridewell. Last week, it was ascertained 
g th plete, that its meaning is beyond question, do, was, and still is sufficient reason for me _ this institution, with what is called an ‘‘in- that certain wealthy packers at the stock 
ves U and no effort of the imagination is required to continue to practice it on all drawings struction sheet,” upon which he will find yards had long been stealing the city water. 
The: of the one who attempts to read it. whose construction is left to my charge. such information as he may require regard- The amount of the thefts, while it can never 
re pe! One is obliged when reading a first-angle Would I not be consistent if I were an ad- ing all points that may come up regarding be definitely ascertained, is simply enor- 
it tha iwing, associate in his imagination the vocate o 1e first-angle method, if re- 1e making of drawings. ease find in nous, the present estimates placings > ag- 
t tl drawing, to associate in I ginat tl t f the first-angl thod, if I tl kin; fd PI find I tl resent estimat lacing the ag 
at th view found to the right of the front view quired the draftsman, Mr. A., who is located closed a copy of the above instruction sheet, gregate at over 40,000,000 gallons per day. 
of th with the form of the left end or side, the at one end of our 80-foot drawing room, to which may be of some interest to you. The Union Stock Yards and Transit Com- 
ise, a view found on the left of the front view keep his instruments in the drawer of Mr. Chicago, Il. ©. L: Camman, pany, a corporation of immense wealth, has 
with the form of the right end; the view at B.’s drawing stand, at the other end of the Chief Draftsman Gates Iron Works. been doing the same thing. These enter- 
; the tom with the bottom. Why? Onl i 2B toh i tao ts j Ww ; to make the American Prising companies apologize for the theft 
r wa I . ay nly room, and Mr. B. to keep his instruments in [We are lappy to make th and state that the fact was unknown to any 
stead bcause of the unnatural and arbitrary ar- Mr. A.’s stand, and rely on the first-angle Macuinist the instrument of communica- of their officialsor mapagers. Certain wicked 
urbed rangement of the views, for which there is method to properly project them to their tion between Mr. Carman and the mechan- workmen, anxious to aid in the good work 
squart ne practical reason. I donot deny that one respective owners, or make them appear ical fraternity at large, and to also put the of swelling the already fat dividends of the 
26 06 can bennime t 1 to thi . h I | f ent Se | 1 cea lend ti various companies, made the connections, 
l > accuse » 2 re » re > » ‘ 2S yo rery le ‘ . > » re 2 . . . 
26, ) come accustomed to this arrangement, there upon the proper planes of projection? very clear om Compre armnhbe instruc _— stole the water and, very discreetly, said 
inch bt why should any person do so ? That the first-angle method has been in sheet mentioned by him in print herewith. nothing about it. Of course it is not ex- 
yw, i By examining a drawing made by the use forso many centuries in Europe, and Only those familiar with shop constructions pected that anyone will believe these fairy 
il will third-angle method you find the very loca- that the Europeans have accomplished so can understand the vast importance of abso- Storles. We ought to be consistent, how- 
i ti f the vi an ee f f , : of bo a | if . f all d ius intel h ever. Either release the poor man who stole 
s ] ne yr , iyey ¢ > 7 , 7 > ‘4 t ‘ 4 ‘ ts s . ‘ me ° 
ound: a of the views significant of w hat face or much during that time yy it, only shows ute unl ormity ot a é saben. a lis, such the bread, or send these wealthy thieves to 
would Sile of the object they represent; in fact, how conservative and persistent a race they as are specified and defined in this reproduc- help him break stone.—Chicago Journal of 




















they bear the same relation to each other 


are and nothing more. 











tion; this uniformity of lettering, figuring 
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AMERICAN 


Low Cost Manufacturing. 


those who read, in last 
AMERICAN MACHINIST, our 
entitled ‘‘ A Foundry Sketch— 
W ork,” thought that we had re 
versed with the 
economy of good shop equipment, and keep 
We 


nor do we 


Perhaps some of 
week’s article 
Low-Priced 
may have 


our position regard to 


ing things clean and in good order. 
need hardly say that we have not, 
intend to the 


cheapness and dirt as factors in economical 


become champion of mere 
shop production, but many of our readers 
have never been in any but the better class 
of shops, and know nothing of how work is 
produced in places where the crudest possi 
ble equipment, supplemented by brute force, 
are thought to be sufficient, and even neces- 
sury for the lowest possible cost of produc- 
and it must be interesting to them to 
get this glimpse of the other half 
to know what men think whose 
experience is entirely in other lines, 

It has conclusively demonstrated 
time over and again that the lowest cost ma- 
chinery is produced in shops where money 
is freely but at the same time judiciously 
spent for equipment and in keeping that 
equipment clean and in the best possible 


tion, 
‘how 
lives,” and 


been 


condition. 

Wagon skeins are much more simple, but 
we are by no means convinced that even 
here a properly designed and adapted mold- 
ing machine would not reduce the cost of 
castings sufficiently to pay for itself in 
and it is quite certain that 


such a foundry equipment as is in the West 


these 
a short time ; 
inghouse air-brake shops, the most elaborate 
and the country, would pay 
handsomely on such work if there were enough 
of it to do 

As to the finishing operations, we firmly 
believe that well-designed special machines, 


expensive in 


operated under skilled supervision, in a good 


light and under good conditions generally 
would prove economical, 

It is undoubtedly true that too much 
money has been spent in some cases for 


tools and machinery to be used in manufact 
but this 
as well as in 


uring operations, has been done in 
the West the East and, inde- 
pendent of geographical considerations, it is 
a part of the successful mechanic’s business 
to know just how far to go and just where 
to stop in the matter of expenditures; the 
class of work to be made, the probable or 
actual demand for it, the class of help avail- 
able, and the capital at command, all being 
considered, We personally know of shops 
in what is called the West where money has 
(under the circumstances) 
useless refinements, and, on the other hand, 
can be found in New Eng- 
would 


been wasted in 
plenty of shops 
jand where it 
adopt what would be called far more elab- 
orate and more expensive methods than are 
now in vogue in them. 

Good judgment and skill are by no means 
confined to any particular locality, but are 
valuable anywhere, and it is useless to at- 
tempt to lay down any particular methods 
adapted to all lines of manufacture. 

It would be highly interesting to visit a 
factory making small arms, sewing ma- 
chines, typewriters or bicycles on the plan 
outlined in the article referred to. The prod- 
uct of such a factory would be a curiosity as 
would also be the bank account necessary to 
keep it in operation. We should not expect 
to find the same equipment and methods in 
a gun shop as in a plow works, but we are 
confident that order, system, cleanliness and 
light pay in any line of manufacturing, and 
that skill and brains count for more than 
brute force in this age of finesse. 

Oe 
Exact Heating of Steel. 


pay handsomely to 


In another part of this issue we publish 
a communication from Mr. A. A. Simonds, 
on the above subject, which, we think, 
should be carefully ‘considered by all who 
have to do with working tool steel. 

Steel makers have long contended that not 
enough care is exercised in heating tool 
steel, and that the higher and better grades 
of steel, particularly, in far too many 

-ases, badly overheated, 


are, 
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who 





While the more intelligent of those 
work steel know that it 
heated, there is, we think, 


small a variation in heat will 


can easily be over 
little idea of how 
make the dif- 
ference between hardened steel in its best 
possible condition, and steel about ruined, so 
strength or a 


far as any purpose requiring 


durable cutting edge, is concerned. It is 
also little understood how easy it is fora 


smith working under conditions 
both within himself and as regards amount 
of sunlight, ete., to vary in his heating 
much more than is consistent with uniformly 
good results. 

The various fractures of a }4-inch by 1- 
inch bar heated by Mr. and 
quenched at temperatures varying from each 
other by only 20° F., together with the fig- 
ures of their transverse breaking strength, 
easily 
most valuable qualities by careless 
while the figures the 
transverse breaking strength of similar bars 
hardened in fourteen different 
ing establishments speak eloquently of the 
difficulties that steel makers have to 
tend against just why it is that 
a steel known to be excellent—one that has 
given the best of satisfaction in numerous 
shops, will be condemned as worthless in 
where the real test of 
service is not nearly so severe. 

After making all possible allowances it is 
evident from figures that the 
steel worked in different shops under ordi 


varying 


Simonds 


show how 
of its 
heating, 


good steel may be robbed 
showing 


manufactur 


con 


and show 


other shops, even 


these same 


nary conditions may be expected to vary 
greatly in strength and cutting qualities, 
and it is shown that the establishments 


which might be supposed to be best pre 
pared to do uniformly good hardening are 
those in which 
not be 


sometimes as far 
exact 


looked for or expected. 


astray as 
methods and results would 

Even in the best shops where such m: it. 
ters are handled with the best equipment 
and with the most skill there is still a large 
element of guesswork, and the result will 
depend too much upon how near to the ex 
act right heat the Any 
practical method of eliminating this guess 
work and substituting for it exact 
ments of heat ought to be beneficial to all 
who either make or use tool steel. 

—-_ _ + peo 
The Brake on the Trolley Car. 


guess has been. 


measure- 


follow Electricity 
through all its labyrinthian windings upon 
the brake question. It certainly 
avery bad case about the braking of the 
trolley car without any of our help. It is 
to be hoped that it does not misrepresent the 
car as it misrepresents us when it 
‘Suppose we add an emergency brake or 
the AMERICAN MACHINIST would 
have us do.” We have never advocated or 
suggested an emergency brake for a trolley 
car, or any brake but one simple, quick- 
acting brake that should at all times be able 
to stop the trolley car as quickly as any 
car can be stopped. We the 
word of Electricity for it that we are not 
likely to see such a brake, and the only way 
out of it that our contemporary has to sug 
gest is in the discovery of a Briarean motor- 
man. 


Of course we cannot 


makes out 


says, 


two, as 


other have 


We have 
than our neighbor, the Electrical Engineer. 
It is doing excellent work in every depart- 
ment of its special field, and we are learning 
from its columns continually. It has pre- 
sented the facts in connection with electric 
traction very fully and fairly. It has been 
specially faithful and constant in its efforts 
for the safety of electric traction. It has 
several times spoken of the fenders and 
brakes In regard to the fenders we 
are practically in accord. The best that may 
be said of the best fender is that it may 
sometime save. We think that the safety of 
the public is best promoted by the entire 
absence of the fender, and by keeping the 
front platform and all the under part of the 
car in front of the wheels as free and clear 
as possible. Of there must be a 
quick and efficient brake, and in this con- 
nection our attention has been called to the 


no co-worker more esteemed 


sin use. 


course, 
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various remarks of our esteemed contem 
rary concerning the brake on the trolley 
and we venture here to reproduce them, 
March 20th, it said : 

It is a better principle to avoid kn 
ing a foot passenger down than to ch 
picking him up alive, but in a more or 
bruised and mutilated condition. , 
us it seems to be altogether the better 
to give the cars improved braking faci 

The main, vital, essential thing t 
is to give the drivers swift, direct. 
control of the speed of their vehicles 
this is to be done only with brakes that 
instantaneously. 

In the month of May of this year, a yo 
man riding a bicycle was thrown from 
wheel immediately in front of a cable « 
the 125th street line in this city. ‘‘ He 
in the middle of the track, but the gripn 
saw him in time to bring his car to a st 


its issue of 


still a foot away from the young man’s he 
The 
this incident 
29th 

Now, it is well known that these cars 
equipped with the Genett air-brake 
not the later, better form of it, either 
Brooklyn will only insist on its trolley « 
having such a brake, its modern citizens 
have cars just as fast as they need them, 
its 200.000 sleepy, antiquated citizens w 
have hitherto objected, can still stay on 
track as long as they like, with impun 
The air-brake on all street car lines is as 
evitable as it has proved to be on st 
railroads, and we have no doubt that wit! 
a very few years every car in every city w 
have it. 

Speaking of the numerous victims of t 


Electrical Engineer commented wu 


as follows, in its issue of M 


trolley in Brooklyn, 
June 5th: 

A large number of them were, alas, v 
tims of their own stupidity and folly, and 
many of the others would have escaped 
were the cars provided with decent brakes 
or fenders. 


our contemporary Sa \ 


July 10th, it said : 
As we have said before and now rep« 
good brakes are more necessary to the cars 


than poor fenders ; and we hope ere long 
see public opinion intelligently directed 
that part of the subject. 

That is all. 


Can any one who understands 


the situation claim that in the above is ¢ 
whole truth about the brake on the trol! 
car? Certainly swift-running cars should 


It is not telling 
But is it true or is 
acknowledged or is it denied 
an electrically -drive: 
railway, a trolley 
either an overhead trolley or an undergroun« 
trolley, and especially, and for an additions 
a car operated by a storage battery) 


have quick-acting brakes. 
us much to tell us that. 
is it 
as we asserted, ‘‘ 


it untrue, 
that, 
car street 


upon a cal 


reason, 
cannot, either of them, with safety to its 
be stopped as quickly as any other car 
capacity and running at the san 
Is it trueor is it not true that ele 
tric cars are purposely equipped with slow 
acting that human 
being sacrificed for the safety of the moto 
mechanism ? 
The International Yacht Race 


the same 
speed ?” 
lives are 


brakes, and 


The America’s cup was a happy thought 
Its establishment has stimulated a nation 
the healthiest Of all th 
participants in the several contests that hav 
occurred for its none on eithe: 
side have anything to be ashamed of, 
apart from the pangs of defeat, none hav 


rivalry of sort. 


possession 


anything to regret. Mutual respect bh 
been promoted, and friendly feelings ha\ 


been fostered. Of the directly practi: 
the yacht races, it is not 
say wherein they The yachts a 
worthless for any actual use of man, ar 
the success of either side demonstrates not! 
ing. In the combination of conditions b 
which success is secured, the correct relati\ 
value of each determine: 
When a race is won no one may say wheth 
it was in the model of the boat, or in the s 
of the sails, or in the fickle wind, or in tl 
toss of the wave the steering, or i! 
the happy thought and the quick, corre: 
act at the critical moment. The perforn 
ance cannot go on record for future con 
again can the precis 
Still, both to the activ 
participants and to the spectators, a yach 
race cannot fail to possess the keenest in 


value of easy | 


consist. 


can never be 


$s, or in 


parisons, for never 


conditions occur. 
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rest. The engineer worthy of the name 
uld by no possibility look on without a 
It is, 
that 
has no immediate practical 


mulating or a suggestive thought. 


ter all, not altogether right to say 
cht racing 
lue. The skill involved in the modeling, 
» equipping, and the sailing of these craft 
skill available, and finding employment 
other fields of highest 


chting can give the merchant marine of 


usefulness. If 


world some points on skin resistance 
one, and we believe that it already has, 
at is worth more than all the money that 
think, foolishly 
We trust that we may continue to 


is, aS some may been 
ent. 
e these occasional international contests, 
id every time may the best combination 
boat and men secure the possession of the 
ip. 
; =: 
A Transparent Fraud, 


In our issue of August Ist, under the 
ead of ‘‘ Wanted,” a two line advertise 
nent appeared signed ‘‘ Espanol,” and 


tating that an engineer was wanted fora 
Spanish country. It is our belief that the 
idvertiser is a fraud, though we have reason 
» believe that he did not succeed in entrap- 
His game 
vas too transparent to succeed among intel- 
We have two letters written by 


ing any reader of our paper. 


gent men. 
iim in reply to answers to his advertisement, 
n which he agrees to employ the writers of 
he answers, and asks them to send him $25 
» bind the 
he money, his letters were promptly sent to 


contract. Instead of sending 
is and we immediately took steps to secure 
for him such treatment as he evidently de- 
A skillful detective 
so far failed to 


serves. has, however, 


find trace of him, and no 
such person as James L. Boice is known or 

in be found at the addresses he gave in his 
letters, and to which he evidently hoped our 
readers him money, entirely 
without security or assurance. We usually 
endeavor to know that advertisements ac 


would send 


cepted by us are genuine, but in this case 
We that 
swindlers will generally waste their time 


were deceived. think, however, 


when trying to work amongst machine con- 
structors and engineers. 





ON 


A Serious Loss by Fire. 


On the 
Webber & 
were destroyed by fire, and in 
of their building was the mechanical labora- 
tory and workshop of Prof. Wm. A. Rogers, 


24th of August, the shops of 
Philbrick, near Waterville, Me., 
an extension 


which was also destroyed, involving the 
total loss of his large screw-cutting engine, 
his machine for testing screws, machine for 
grinding screws, and a reversible, sectional 
nut used for correcting errors, depending 
upon a single revolution of the screw, which 
last Professor Rogers informs us he valued 
more highly than any other of his posses- 
sions. He lost also other machine and small 
tools, and carried no insurance. 

Professor Rogers now declares that he has 
spent enough money on such things, and will 
not rebuild ; so that this fire becomes a loss 
to science and to the world. 











Questions of general interest relating to subjects dis- 
cussed in our columns will receive attention in this 


department. The writer's name and address should 
always accompany the question. _ Neither correct initials 
nor location will be published when there is a request to 
that effect. If questions are enclosed with a business 
communication, they should be written on a separate 
sheet. We cannot undertake to answer questions in 
“next issue.” This department is usually crowded, 
and questions must wait their turn to be answered, 
Neither can we undertake to solve mechanical or engi- 
neering problems, and send answers by mail. 


(344) A. H. N., Scranton, Pa., writes : 
Kindly inform me of a good book treating 
on galvanizing wrought-iron. A.—We do 
not know of any book which treats on this 
subject exclusively. In the ‘* Metal Work- 
ers’ Handy Book of Receipts and Processes,” 
by W. T. Brannt, you will probably find as 
good and as complete a description of the 
process as in any other book, 








AMERICAN 


(345) B. U. C., Lockport, N. Y., writes: 
I have a pair of boat engines on one base, 
cranks set at right angles to each other ; 
cylinders, 34x34 inches. I wish to use a 
compound engine in place of these, and use 
a 4x4 high-pressure cylinder ; what should 
be the diameter of the low-pressure cylinder, 
and what will I gain in power, running 
with 120 pounds steam pressure, and at a 
rate of 275 revolutions per minute? A.— 
The low-pressure cylinder should be 8 inches 
diameter. This engine, non-condensing, 
should develop about 54 horse-power. We 
do not know the conditions under which the 
simple engine was run, and therefore can- 
not give the gain in power ; this, however, 
will be small, if any. The gain will be in 
fuel. 





(346) M. J. F., Brooklyn, N. Y., writes: I 
want to make a cylindrical float or buoy 
with conical ends 2 feet long; length of 
buoy over all, 8 feet. It is to be made of 
steel as light as possible and stand any kind 
of climate without getting injured, and 
support a load of 700 pounds, what should 
be the diameter of the cylinder? A.—We 
should make the cylinder 3 feet diameter, of 
steel 4, inch thick. 2. Should the buoy be 
filled with compressed air or oxygen, and 
what quantity will be required? A.—If it 
has to be filled at all we should use air ; we 
do not know how much air should be com- 
pressed without knowing the purpose for 
which the buoy is to be used. 3. What will 
it cost to fill the buoy ? .4.—You must get 
your own estimates as we are not concerned 
with the cost of machinery, we are simply 
interested with the construction, use and 
efficiency of machines. 4. Please give rule 
for computing the horse-power of an en- 
gine. A,—See answer to Question 496, in 
our issue of October 25, 1894. 


(847) H. A. 8., Aylmer, Canada, writes : 
Kindly explain the cause of our difficulty 
we have with our syphon of the following 
dimensions and distance. We have been 
trying to syphon water from one well to 
another 350 feet apart ; the water in one well 
is 10 feet higher than in the other. We first 
laid a 1-inch pipe all the way, but as it 
would run only from one to two hours at a 
time after starting, we took the upper half 
out and replaced it by a 1}-inch pipe, and 
before starting tested it with a force pump 
to discover leakage, if any, but found none. 
We have been using it for a month, and our 
difficulty is that, as soon as the water in the 
wells approach a level with each other, the 
syphon stops, and will not start again dur- 
ing the time the water is used out of one 
well, until the pipe is opened and refilled. 
Please give us areason for this. A.—The 
reason for the stopping of the syphon when 
the water approaches the same level in both 
wells is that there is not a sufficient head 
in one of the wells to overcome the friction 
of the water in the pipe. Also, when the 
velocity of the water in the pipe is low, air 
is liable to collect in the pipe and stop the 
tlow of water. It must not be expected 
that after a syphon has ceased to work that 
it will start by simply lowering the water 
level in one well; the syphon must be re- 
filled before it can start 


(348) A. A. E., Paterson, N. J., writes: 
Please give me a formula for computing the 
amount of power that there is in cut gears. 
For example : What pressure can be resisted 
by a cut gear 22 inches diameter, 14 inches 
wide, No. 8 pitch. Or take another ex- 
ample: One gear 48 inches diameter, 4} 
inches wide, and No. 4 pitch. A.—There 
are in existence about fifty well established 
rules for horse-power and working strength 
of gear teeth, sanctioned by some twenty- 
six authorities, and differing from each 
other in extreme cases about 500 per cent. 
The following rule will probably give a good 
general average. Multiply 2,000 by the 
circular pitch in inches, and by the width of 
face in inches, the result will be the break- 
ing load in pounds of a cast-iron tooth. For 
a safe working strength not more than one- 
sixth of the breaking load should be taken. 
Applying this rule to your first example, we 
first tind the circular pitch by dividing 
3.1416 by 8 (the diametral pitch) which 
gives us .3927 for the circular pitch. Now 
by the foregoing rule the breaking load of 
the tooth will be 2,000 x .3927 x 1.5 = 
1,178.1 pounds; and the safe working load 
will be 1,178.1 + 6 = 196.3 pounds. In the 
second example, the circular pitch will be 
3.1416 + 4 = .7854, and the safe working 
strength will be, 


7854 & 4.5 
6 


(849) H. A. C., Hamilton, Ohio, writes: 
Kindly answer the following: A wire rope 
1+ inches diameter, weighing 2.35 pounds 
per foot, is suspended from two supports 
400 feet apart, and the above rope has a 
deflection of, say, 20 feet, what stress will 
there be on each support ? Again, suppose 
the above rope has suspended from its 
center a load of two tons, what stress will 
then be on each support? Kindly give me 
an approximate rule for working out such 


2,000 = 1,176.1 pounds. 





MACHINIST 





problems. A.—If the supports are at equal 
hights from a horizontal line, then the ten- 
sion on the rope at either one of the supports 
is found by the following rule: Find the 
square of one-half the span, add this to the 
square of twice the deflection, find the 
square root of this sum, and divide the result 
by twice the deflection; lastly, multiply 
this quotient by one-half the entire weight 
of the clear span and its load; the result 
will be the tension on rope at either one of 
the supports. In symbols we have, 


T= VEO+eM xi w, 

2D 
in which 7’ = tension on rope at either 
support, S = span, D = deflection, and W 
= total weight. This rule is applicable to 
both problems by simply inserting the 
proper value for W. In the first case W is 
equal to the total weight of the rope; in the 
second case it is equal to the weight of the 
rope plus the suspended weight. 


(350) F. N. B., Boston, Mass., writes: In 
your issue of August Ist, in answer to 
Question 294, you give a formula for esti- 
mating the power of a coiled spiral spring. 
| am interested in spring motors, so I write 
for further particulars. Do you mean by 
the term ‘‘stress” (S) the elastic tension per 
square inch of the metal? A.—By ‘‘stress” 
is meant the internal forces, or resisting 
forces in a body called into play by the 
action of a load or the application of ex- 
ternal forces. In the formula referred to, 
S = stress per square inch, well within the 
elastic limit. 2. If the elastic tension of 
the metal is 48,000 pounds per square inch, 
and the spring is made of steel 1 inch wide 
and 4 inch thick, will 6,000 be the stress in 
that spring? A.—The stress in the metal 
will depend on the load or force applied, 
and when the load is known can be found 
by the following formula, which has been 
deduced from the formula above referred to: 


: > ? 
g—8XRXP (1) 
bx h* 


in which S = stress in pounds per square 
inch within the elastic limit, P = force or 
load in pounds applied, 8 = width of blade 
in inches, 2 = thickness of blade, and R = 
distance in inches from the center of the 
spring to the point of application of the 
force or load. 38. Does R mean the distance 
from the center of the arbor to the rim of 
the barrel? A.—Yes. 4. How can one 
estimate before hand the number of turns a 
spring will make on unwinding? A.—We 
should determine this data by experiment 
on a number of different springs, and keep 
the data thus obtained for future use. 5. 
How is the spring motor in a music box 
controlled so as to prevent it unwinding all 
at once? A.—By a governor. 6. Is the 
following computation correct? Let 6 = 1 
inch = width of blade, 4 = its thickness = 
4inch, R = radius to the point of applica- 
tion of force, P = 5 inches, and S = 24,000 
pounds per square inch of metal. 


_ 24,000 


P = 1X a 


= 12} pounds. 
6 5 


A.—Yes. 
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insertion under this head. About seven words make a 
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Gear Wheels, Gear Cutting. Grant; see page 752. 
Forming Lathes, Mer. Mach. Tool Co., Menden,Ct. 
Milling Machs. Kempsmith Co., Milwaukee, Wis. 
Marine [ron Works, Chicago (new catalog). 


Patent Solicitor. J. G.D. Mack, Madison, Wis 
Selden Packing for stuffing box, with or without 
rubber core. Randolph Brandt,38 Cortlandt St., N.Y. 


4 book for superintendents, ‘*‘ Hawkins’ Calcula- 
tions” (descriptive), $2.50 postpaid. Catalog free. 
Theo. Audei & Co , 91 Liberty street, N. Y. 


Squaring and Rotary Shears, Tinsmiths’ Tools, 
Presses and Dies for sheet metal work, are made 
by the Niagara Stamping and Tool Co., Buffalo, N.Y. 


Improved Duplex and Special Gear Cutters in 
stock and to order; Gear and Milling Cutters of 
all descriptions. R. M. Clough, Tolland, Conn. 


I keep instock brass pattern letters and num- 
bers, with spurs on the back to hold them on. 
They never drop off. Same price as lead letters. 


Write for sample, free. Twining Campbell, Brass 
and Aluminum Founder, Paterson, N. J. 


A responsible concern, with shops in New Eng- 
land, well equipped with modern tools and force 
ot the best mechanics obtainable, temporarily quiet 
on their own work. will undertake to design and 
build for manufacturers, scecial light machinery, 
tools, fixtures, etc., requiring the highest degree 
of accuracy. Address L. T, D., AM. MACHINIST, 
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Abstract of Report of Committee on 
Standard Tests and Methods of Test- 
ing Materials.* 


By Gus. C. HENNING 


CAST-IRON, 


The work of this committee has been so 
far advanced that it was possible to make a 
comparison of transverse breaking loads of 
all tests of square bars. It must be pointed 
out that these comparisons are based upon 
the actual breaking loads of the bars as cast 
and not upon the calculated maximum outer 
fiber strains, taking into account actual di- 
mensions of bars. 

As Mr. W. J. Keep, of Detroit, member 
of the committee, first received the results of 
tests, having provided the bars, it fell to his 
part to write the paper on the results. 

At the December meeting of the society 
this committee discussed the behavior of cast- 
iron in the mold, as to whether it expands 
or shrinks while cooling, and it was thought 
advisable that be carefully 
studied. As Mr. Keep had the necessary 
facilities he built the autographic recorder 
shown by Fig. 1 by which the results and 
curves given in his paper on ‘Cooling 
Curves "’ were obtained. In the paper on 
“Transverse Strength” the results of tests 
of bars, obtained as described in the paper 
No. DCLVIII. “* Description of Tests,” are 
given. 


the subject 


The principal facts developed are these : 
That the transverse strength of cast-iron de- 
pends mainly upon the size of the casting 
and upon the amount of silicon (Si) in the 
iron, 

All other conditions have influence more 
or less pronounced, but are subordinate to 
The fact apparent that, 
while the highest silicon iron produced the 
Strongest small bars less than 1 inch thick, 
it made the weakest large bars 2 inches thick 
and over. It also became apparent that irons 
of any and 


these. became 


all compositions gave results 
nearly alike when castings about 1 inch 
square or thick were produced, and that 
very little information could be obtained 
from test bars 1 inch square or thick, while 
either thinner or thicker castings would 
show the variations in qualities in a much 
more marked and The 
very thin castings, however, gave precisely 
the reverse results of those obtained by thick 
shapes. 


decided degree. 


The phosphorus remained constant in all 
sizes of bars, each series of tests, however, 
varying from the other in the amount con- 
tained. 

The su/phur also remained identical for 
all sizes of castings in each series, the 
amount contained in different series vary- 
ing. 

The silicon, however, varied nearly 400 per 
cent. in large and small castings, the general 
fact being that large castings contained 
more silicon than smaller ones, all being 
poured from the same ladle as nearly as pos- 
sible. Why this variation should occur is 
not yet understood, but may be found to be 
the cause of so many vagaries met with in 
cast-iron. It was quite certain that the cor- 
rect amount of silicon was put into the cupola 
to begin with, but there never was any cer- 
tainty what the iron coming out of it would 
contain. This silicon table clearly shows 
these differences : 


SILICON CONTENTS BY ANALYSES, 





l 
| 
| 


Iroquois Mixtures, 


Gea Fe 
S$ |£9 . cae 
Bian uv | o lam ae > 
Loo. Sq. sq. | 2”. 2’ 8q.|8" — £4.| R 
| 
p. c. | 
1100 83 7 .78 R2 72 RS 81 
2 1.50; 1.09 | 1.14] 1.70 | 1.38 | 1.10 | .88 |1 20 
8 2.00) 1.73 | 173 | 1.70 | 1.50 | 2.17 | 2.50 |1.88 
4,2 50| 2.13 | 1.69 | 1.60 1.80 | 2.17 | 2.07 |2 01 
8 | 3.00| 242 | 265 | 240 3 36 | 3 67 | 4 67 |8 19 
6 | 3.50; 2.74 | 2.69 | 2.7 2 62 | 4.30 3.22 |3.04 
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*** Transverse Strength of Cast-Iron,”’ *‘ Keep’s 
Cooling Curves—A Study of Molecular Changes in 
Metals Due to Varying Temperatures.”” By W. J 
Keep, Detroit, Mich., Member of the Committee o 


Standard Methods of Tests, A, 8, M. E, 





~~ 
iv 
HINKLE MIXTURES 
1 1 12 wT, o0 a 1.12 93 
S$ 1 1 129 1.10 1.22 12/108 (1.1 
} 2. ) 1.40 1.05 10 2 15 +hO 10% 
4 “4 , 70 “ 1.4 157 2.2 
A i 19 «32 64 2.84 l 
j 1 2 YU > 3 
HER 
i s a) ) 4 2.81 2 81 
1 , 19 1” x) 4.15 3.18 
4 ix 4.42 | 
BRITTING 
16 1 Bf 1.7% 1 82 1.77 1.77 eV 
The average silicon is always less than 


that put in, showing that a portion is invari 
ibly burnt out or combines to make slag 
The re is nothing to show which of these two 
results affects strength, but it must have 
some influence and may be the cause of the 


rregularity in them 


Sire noth ~ncréaser in the 4 inch Square 
bars with wh increase of silicon These 
tests show this to be true, with increases of 


silicon as high as 3.50 per cent., and this 
is as high as it will be found in any ordinary 


increase of silicon. 


also 
This 


also corresponds with foundry experience. 


foundry mixture castings are 


softer with each 
Strength decreases as castings increase ti 
when both large and small castings are 
the 


strength is more rapid in castings between 


Size 


made from same iron Decrease in 


the sizes of 4 inch square and 1 inch square 
The 


differences in 


than between larger sizes. decrease 


grows less rapid for some 
silicon as the size 

Dec strength 
rapid with each increase of ailicon, 
of the 


strength 


Mmcreases 


rease in is greate yr and more 
In each 


charts the curve representing the 


due to the lowest percentage of 


the 
}-inch square test bar, but owing to the 


silicon begins lowest on the ordinate of 


decrease of strength due to each increase in 
size of test bar the curve ends on the ordin 
the 4 inch 
much lower than that at which it began. 


ate of square bar at a point 

The curve representing the strength due 
to the highest percentage of silicon begins at 
the highest point on the ordinate of the 4 
inch square bar, and because the increase of 
of 
strength in the larger bars, the curve drops 

the 
distance 


silicon causes a more rapid» decrease 


much more low. silicon 


This 
to 


rapidly than 
the 
diminish as 


between 
the 


curve Causes 


the curves the size of 
bars grows larger. 
The test 


indicate the stre ngth of another size, 


har cannot 
for the 
the same iron, aside from 


record of one Rize of 


reason that, with 
the local causes of derangement, any change 
in size, or, in other words, any change in the 
rate of cooling, will change the grain and 
Each 


percentage of silicon will produce the best 


strength mixture of iron and each 
results in some one single size of casting, 


and not as good a result in any other size. 


METHODS FOR PRODUCING THE STRONGES'1 


CASTINGS 


This resolves itself into methods for pro 
ducing a close grain free from brittleness 
1. Using a low sili 
con tron for large cast 
The 


iron 


ings. lowest 


silicon shows the 


AMERICAN 


this method 


the higher silicon makes the casting soft, 


rally have a close grain.—By 
and a pig-iron or scrap which has a close 
grain will retain this closeness in the cast 


ing. Southern irons have generally closer 


MACHINIST 

higher than is generally found in heavy 
castings, and because of the opinion that 
In this 
the 
strength in 


large castings. 


weakens 
which 
silicon is 34 per cent 


silicon 


mixture produced this series 


, and the 





DRAWING COOLING CURVES OF 


grain than Northern iron, and charcoal iron 
generally has a closer grain than coke iron. 
Southern foundry forge, or No. 3 foundry, 
or Nos. 1 and 2 soft, are all close-grained 
irons, but with enough silicon to make very 


soft castings 


Yoke b 





Cast-ITROoN.—FiG. 1. 

the }-inch square bar is above 400 pounds, 
which is above the average. Slow cooling 
rapidly as it 
did with the 8} per cent. ‘‘ Iroquois” series, 


does not open the grain as 


and in the 4-inch square bar it gives the 
same strength as the 1 per cent. ‘‘ Iroquois.”’ 
This special mixture makes stronger 
castings for all intermediate sizes. 

In this case we have the stove-plate 
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Fig. 2 








iron stronger for all sizes, but simply 
This 


Scrap- 


because the grain is kept close. 
kind of strength costs nothing. 
iron and close-grained pig-iron cost less 
than open-grained pig-iron. 

The first method of using low silicon 
pig-iron is in most common use, and 
the latter method requires the knowl- 
edge that a closing of the grain pro- 
duces strength, and also that a 
iron with a 


pig 
make a 
the founder 
the right 


close grain will 





close-grained casting. If 


has learned this, he is on 


| 
} 
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least strength in the 











4-inch square test bar 
brittle 
ness, but slow cooling 


on account of 
opens the grain in the 
larger castings enough 
to turn the fron gray 
and to remove brittle- 


ness. In all the charts 
it is seen that the low 
silicon irons give the 


weakest } inch square, 
and the strongest large 
castings (except series 
17 not 
melted in a cupola) 


which was 
For a casting 2 inches 
square the silicon may vary anywhere be 
tween 1 and 1$ per cent., and 
ereatest strength. 


the 
Large castings made 
from low silicon irons will tend to be hard. 

» 


give 


Using higher silicon trons which natu- 
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also show greatest strength in a casti) 
4 inches square, if the grain is kept close 

3. Powdered 
thrown into a ladle to cause a fine gray 
lar structure. 


Jerro-manganese is oft 


4. Wrought-iron borings or chips put 
the with the pig-iron yw 
cause the grain to be close, and in this w 
add strength. 


cupola along 


A rod of wrought-iron is sometimes hi 
in the spout of the cupola, so that the e1 
may melt off and mix with the metal. A 
old file is sometimes melted in a ladle for t! 
same purpose. 

5. Cast-iron chips or turnings are som 
times wooden boxes 


placed in with th 


covers nailed on and charged along wi 


the pig-iron, to cause an even and clos 
granular structure in the casting. 
The total carbon was identical for a 


sizes of castings for each series, while it wa 
practically the same for all series varyin 
between 3.10 and 4.00 per cent., showin 
that 
amount 


cast-iron absorbs and holds a 
But the condition « 
the carbon contained is of great importanc: 


certal 
of carbon. 


and the table shows the amounts of com 
bined, graphitic, and of average total carbo: 
in each series. 

Combined carbon may decrease as castings 
are larger, but the strength always de 
creases. This decrease of combined carbon 
and of strength are both caused by the slow 
cooling, and the decrease of combined carbon 
has nothing to do with the decrease of 
strength. 

From an examination of these analyses 
and the table of strength given on next page, 
strength or weakness seem to be absolutely 
independent of graphitic carbon. 

Manganese was identical in all castings of 
each series, and as the amount in different 
series was very nearly the same, no effect of 
this element cou/d be traced. 

Ina previous paper Mr. Keep discussed 
the total shrinkage of cast-iron as affected 
or produced by silicon ; but to observe this 
quality more and determine 
whether there was any expansion previous 


closely to 
to final shrinkage, the apparatus shown by 
Fig. 1 was built by Mr. Keep, and surpris- 
ing results were obtained. 

The apparatus consists of a flask in which 
bars are molded, to which flask are attached 
two multiplying levers of same ratios, the 
one carrying a pencil while the other slides 
a revolving paper-covered drum longitudi 
nally. 

The metal is poured into the mold and 
flows around pins a a, so that if the ends of 
the solidified the levers will 
swing around pivots 4 4, moving the pencil 
p and drum d in a straight line, being 
hinged atcande, The levers are of iron 
expanding at right angles to their motion, 
while the frame of machine, being of wood, 
does not expand longitudinally when affected 
by the heat of the casting in the flask. 

Hence the line drawn by the pencil p will 
give a pretty correct representation of total 
motion of both ends of the casting the 
flask. 


Curves 


bar move, 


in 


like 


Nos. 2 and 3 in Fig. 2 were 
obtained, showing that 
this grade of cast-iron 
does expand before be- 


coming cold, and about 





sfoo Of its length, or 
about 0.04 per cent., 
which is 
ingly small. 


disappear- 





However, other irons 
were tried, the curves 





of which are given in 











; 





50 1 hour 10 


COOLING CURVES OF 


Series 14, 18 and 15 (see Table of Transverse 
Breaking Loads) are records of mixtures of 
all Southern iron of Nos. 2 and 8 foundry, 
and 1 and 2 soft. These irons are not 
generally expected to make strong castings, 


because of the fact that they have silicon 





20 30 2 hours 


Cast-IRON.—Fi«. 4. 

track. When the principle of keeping the 
grain uniform and close, and the iron soft, 
has been learned, pig-iron from almost any 
furnace can be found with a suitable grain. 
The mixture that produces the strongest 
$-inch square bar with the closest grain will 


Fig. 3. 
These irons are prac 
the 





tically same as 
those described in the 
i020 first part of this paper. 
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It will be noticed that 

these curves vary with 

the amount of silicon 

in the iron, and that the expansion is nothing 

in that containing .70 per cent. silicon, but 

rises to about 0.175 per cent. in iron con- 
taining 3} per cent. silicon. 

Curves 1, 2 and 3 also show that Keep’s 

method of casting test bars in yokes does 
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not affect the character of test bars, as no 
end pressure is exerted on them. Curve 1 
was takea by attaching pins a a of the 
recorder to the yoke in flask and then pour- 
ing a bar ; showed that the yoke opened up 
rapidly and kept spreading for twelve min- 
utes. At the same time, the curve 2 was 
obtained from the bar itself and shows that 
the expansion is much less than that of the 
yoke, and that the yoke and bar could only 
have been in contact at the instant of pour- 
ing, and never again thereafter. 

The curve 3 was obtained from the same 
iron poured in a flask without placing a 
yoke in the sand, and this being almost iden- 
tical with curve 2 proves still more that the 
yoke has no effect on the bar cast between 
its ends. 

Curves were obtained from all shapes of 
bars mentioned in the report of the com 
mittee, and it is clearly shown that the rate 
of cooling is a very important factor, as 
proven by the following curves ; the time of 
producing 


CURVES FROM VARYING SIZES OF BARS, 


the greatest expansion varying from 2 min- 
utes in the case of bars $ inch square to 
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are directly dependent upon the rate of cool- 
ing of the castings, or that a curve obtained 
from a small bar is merely that from a large 
bar foreshortened in proportion to the rela 
tive sizes of the bars ; hence any size of bar 
which produces curves will give a character 


istic curve of the iron, and larger or smaller 


bars need not be used. There is no doubt in 


my mind that round bars should have been 
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COOLING CURVES O 












KF 


atures during cooling must be made, which 
will be done by a Le Chatelier pyrometer 
The curves, no doubt, settle the vexed 
question as to whether cast-iron shrinks, or 
expands and then shrinks, by proving that 


some iron doves, and Similar 


some don 2 
curves were obtained from low carbon (.20 
per cent. ©) cast steel ; these do not show 


any expansion in the mold, but very large 


Cast-IRon.—F ia. 5. 





Per CENT. OF COMBINED CARBON, PER CENT. OF GRAPHITIC CARBON Average 
SERIES Total 
| Carbon 
| 14” sq. 1’’ sq ee" 2’’ sq a’ sq. | 4 sq lg’’ sq 1 sq 28 2’’ sq 3’ sq 1’ sq 
| 
1 1.46 1.35 1 05 80 76 70 2 36 2.60 2 83 3.08 3.05 313 3 R45 
| 2 70 m4 5Y th M4 60 8.20 3.32 3.24 ,.33 3.32 3.31 S875 
= 3 48 45 42 37 M4 13 3.21 3 28 3.32 ; 40 3.36 3 AD 3.720 
Iroquois ...... ee 45 48 43 365 11 a) 3.10 3.24 3.2% 3.41 3.60 es 3.700 
| 5 35 16 20 11 10 10 379 3.40 3.34 3.47 3.38 3 42 3 536 
| 6 a7 .38 0) 15 11 0s 8.01 3 O8 3.08 324 3.19 3.23 3.370 
( 7 1.24 8S 72 53 .52 46 2.78 3.13 3.2 3.42 3.48 3.55 1.000 
| 8 67 44 50 49 46 42 3.17 344 3.3 3.20 3.37 3.42 3 533 
| 9 53 42 50 465 15 ll 3.28 3.47 3.36 3.46 3.67 3.72 3 8S 
Hinkle........ 10 29 36 43 37 44 45 2.91 2 87 2.86 2.84 2.40 2.82 3.240 
| i 32 12 09 09 C8 Ox 3.00 3.22 3.22 3.25 2.28 3.23 3.830 
| 12 7 09 09 09 09 09 3.07 8 28 3.24 3.26 3.28 3 22 3.743 
14 26 15 14 09 09 08 2 89 8.08 | 3.13 2.18 3.14 3.20 3 238 
Southern ) 13 11 10 ov 08 07 OF 3.03 3 06 3.07 3.07 3.04 3 08 $145 
15 10 09 09 09 =e! 68 3.03 3.01 3.07 3.06 3.03 3.11 3.146 
= ba _ ] 
Britting......... 16 | oe |lClO® 76 v4 79 wD 2.50 251 2 52 »52 «| BR 2.52 3.275 
TRANSVERSE BREAKING LOADS. and rapid shrinkage, and at the same time 
marked irregularities in the curve due to 
Dimensions of Test Bars. molecular arrangement 
{ | ! <> -__—— 
- re ng ~ > ~ = - ‘ Bids for Torpedo Boats. 
No. of = 4 Py % eS = aR > a > 
Ser.es. rv) “ » “ wo ‘al le “ “ * 5 
S o S S o ry) es) Ss s = Bids were opened on the 10th by Secre 
Rn un v. et mn K v1] 7 7. 7. % P be : 
a A :. os : > Be S % tary Herbert, for the construction of the 
: om three seagoing torpedo boats, authorized by 
the Naval Appropriation Bill. 
2 229 2.589 1,013 513 168 1181 1,857 6.400 25.200 | 54.500 m phe 
Z 2 339 2.140 1.023 562 471 4.050 1.958 7.050 22 ROD) 50.450 The cost of the vessels complete, armor, 
te BR 2.619 248 518 4,300 2.290 7.150 19.250 42,70) ii mie 
& : 4 9 yond ; = 556 a4 4336 LRS2 a9R 19 300 48 “5 ete., was limited to $175,000 each, and the 
= 27 2,62 2 556 5 , 1,852 02! 19,300 8.7! ; . 
E| 5 430 3214 1,232 585 ys 4.180 2, 98 o 00 pag a act provided for the construction of one on 
ae 471 a eer 557 29 , 6,225 (09) %,1o0 TE eee : ve 
mo the Mississippi River, one on the Pacific 
. Coast, and one on the Gulf. 
| 338 2,186 1,073 468 450 4,030 1,708 6,650 22,750 43,350 : . . ; 
a, 2 395 2.457 1,100 528 163 4,272 1,925 7.050 22.175 53,450 Four bids were received, three from the 
=! 9 329 2.856 1,088 527 90 |. 1,753 6,870 188K) | 46.300 od roars i , aca 
6)10 | 439 © 1R5 10 | ... 68 | 8,775 |) ...... | 6,640 | 20,550 | 51,500 Pacific Coast, and one from the Atlantic, 
| 11 443 2,290 ; 581 503 rye cs 6,850 21-575 14 400 none from the Mississippi or Gulf States. 
i 12 56 2.105 1,320 501 367% 940 TOO 27,900 45,400 a. =o ie y . 
- : The Union Iron Works, of San Francisco, 
offered to build one of the vessels for 
r= = (14 378 2.592 1,200 612 512 4,765 1,968 8 450 55,050 $175,000 - two for $173.000 each, and three 
532.413 See. 1” “sesees 1,173 os 2,200 8 275 92 450 : ae 
SZ? (15 a es a eae eee, ee 8,650 56,350 for $172,000 each. 
: Wolf & Zweicker Iron Works, of Port 
Ore re construc  vesse 
% (16 a eee 1,104 7.250 22,150 44.500 land, re., offered to construct one vessel 
Eg }17 ese 1,424 13,450 41.800 92.000 for $188,700. 
Re 6 ae eee 400 8,200 25.350 58 700 — 5 a , 
=, te pn eo | 9.600 31,600 68.500 Moran Bros.’ Company, of Seattle, Was! 
| 
i 


more than 150 minutes in 4-inch square 
bars ; strips of metal 4 inch thick cooled off 
so rapidly that no variation in shrinkage 
was shown. The times of occurrence of 
maximum expansion were as follows : 





No. of i Mmoa Ratio of 
Curve Size of Bar. Time action. 
17 16’ x 1” 0 1 (%) 

18 49” sq. 34 2 
11 2” sq 13%4 8 
19 gl ag 22 16 
20 2”’ sq. 45 82 
2 3’ sq. 95 72 
22 4’ sq. 150 + 128 





When these times of expansion and ratios 
of section are plotted ona diagram so that 
the first are laid off as abscisse while the 
other are used as ordinates, the line through 
these points of intersection is almost per- 
fectly straight, proving that these curves 


used in order to obtain the most perfect and 
characteristic curves, as the cooling and 
molecular arrangement would have been 
more uniform and perfect. 

It appears that while the first part of 
curves 4 to 10, recorded within 74 minutes 
from the instant of pouring, is solely due to 
effect of heat expansion of the shell formed 
instantaneously when the liquid metal strikes 
the sides of the mold, that part of the 
curves recorded later is entirely due to the 
molecular arrangement or crystallization of 
the metal. 

This is shown much better by curve No. 
11, reproduced on a large scale in Fig. 5. 
Beyond this the experiments have not yet 
been carried, except to show that pouring 
the bars very hot or very cold changes the 
curves materially, without as yet giving 
any detinite indications. Before these can 
be obtained, careful observations of temper 


bid $163,350 for one boat. 

These offers were to build on p! 
furnished by the Navy Department. 

The Herreshoff Manufacturing Company, 
of Bristol, R. L., the yacht-building firm, 
offered to construct one or all three of the 
vessels at $144,000 each. This bid was for 
plans prepared by the company, which were 
submitted with the bids. 

——_—+@pe—_—_——— 


Pneumatic Mine Locomotives. 

The daily papers are noting the recent 
shipment of pneumatic locomotives to be 
employed in mines, one going to Alaska, 
and one to British Guiana. 
pressed air for mine haulage may be new 


The use of com 


at the distant points to which these loco 
motives are going, but it is not, as intimated, 
a novelty here, as the Pittsburg firm that 
ships these engines has had an established 
business in this line for several years, and 
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their locomotives are in use in numerous 
mines, and also for surface haulage in some 
cases. The mine locomotive is not made to 
be looked at and admired, but is strictly 
adapted to its work. Two large horizontal 
receivers are mounted on a car, and the en 
all placed beneath it The valves 
are operated by link motion, and all the 
wheels are drivers. The 


gine is 


usual charging 
pressure is about 800 pounds, and a pressure 
reducer delivers it for the use of the engine 
at 100 pounds or less. No attempt is made 
in mines to reheat the air before using. 
Where the mine is supphed with air at 75 
pounds pressure, or so, for the use of the 
rock drills and such purposes, a compressing 
pump operated by this pressure is used to 
re-compress the air to the additional press 
ure required for the locomotive. It would 
seem to be advisable to employ much higher 
pressures for the receivers. 





“_—- 
Fast Railroad Service 


On September 11th a special train was 
run on the New York Central Railroad from 
New York to Buffalo, a distance of 436} 
The ob 
ject of running this train was to determine 
the time in which this distance could be 
advantageously made ; 


miles, in 407 minutes, 6 seconds. 


the results in detail 
are as follows 


New York. Distance rime 

Albany 143 miles 134 minutes, 00 seconds 

Schenectady 17 , 19 ’ 14 

Utica ss 78 ” v1 ' Oo . 

Syracuse 3 : 19 30 

Rochester gO “ 93 oe OH 

Buffalo 54g “ 0 bai 16 = 
Total i3t6b6 miles.’ 407 minutes, 06 seconds. 


From this table we get the extraordinary 
average speed of about 644 miles per hour, 
including 28 slow-ups, but not full stops, 
The total time for the 48364 miles was 411 min 
utes. This, we believe, is the fastest time on 
record for the weight of the train hauled. 

The train consisted of one combination 
smoking and baggage car weighing 83,470 
pounds ; one passenger car, 82,140 pounds ; 
another passenger car, 83,700 pounds ; and 
109,000 pounds, making a 
total weight of 358,310 pounds, exclusive of 
the locomotive. 


a private car, 


The engines hauling the 
train were No, 870 and 908, each weighing 
200,000 pounds, and the famous locomotive 
999 weighing 204,000 pounds, designed by 
William Buchanan, superintendent of motive 
power 
————-— ¢ i> 0 
(Giunboats for the Navy. 


The Navy Department is calling for pro 
posals for the construction of six new gun 
boats, to be of about six thousand tons 
displacement each. 

Nos. 10, 11, 12 and 18 are to be 168 feet in 
length on load water line, 36 feet beam, and 
12 feet normal draught to bottom of keel, 
while Nos. 14 and 15 are to be 174 feet long 
on load water line, 34 feet beam. and to have 
a normal draught of 12 feet. 

The requirements will be that each vessel 
shall be constructed of material of domestic 


facture; also the machinery, engines, 
I ! The four first mentic °d are 
t ie eeu on at 
pow ter { Vill ba 
ne sail 
to be ust it biected } 
have been already appro by the S 


of the Navy. 

The hulls will be built of material to be 
supplied by the contractors, while the Gov- 
ernment will furnish all masts, spars, sails, 
blocks, boats, anchors, cables, furniture, 
carpets, mattresses, and stores of all kinds. 
The wood to be used will all be treated by 
a fire-proofing Particular stress 
will be laid upon the cleaning of all steel 
and iron work. 


process. 


The treatment for all out- 
side and other plates will be as follows: 
The plates before being taken in hand for 
working will be immersed for a few hours 
in a liquid, which will consist of 19 parts of 
water and one of hydrochloric acid, and 
the plates are to be pickled on edge, and not 


laid flat. When they are removed from the 
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cilute acid, both surfaces will be well 
brushed and washed, in order to remove any 
scale which may adhere to them ; they will 
then be bathed with some alkaline solution 
to neutralize any acid that may remain on 
the plates, and are then to be thoroughly 


washed by a hose with fresh water. 


The flat steel plates will be continuous 
from stem to fore part of body post, and : 
to be of steel plate 20 pounds to the square 
foot, and will be 36 inches wide amidships 


The vertical keel will be of steel plating 


pounds per square foot. The stems, stern 


posts, rudders, and shaft tubes are to be 


manganese bronze. They will have trans 


verse water-tight bulkheads, 
The magazines are to be considered 
water-tight compartments, the floors 


which will be fitted with portable gratings 


of white ash; they will be formed of 


pound steel plates. They will be fitted with 
fresh air supply, and will also be connected 
with mechanical ventilation appliances in 
the hull. The pipes connected with the 
magazines, along which lightning might 
travel, will have metallic connection above 
the non-conducting length, with an_ iron 
beam or some other continuous metal con 
ductor, by means of which the electricity 
will pass, without interruption, to the sea, 


Provision will be made for flooding 


magazines direct from the sea by means of 


pipes and valves. 


The dynamo rooms will be properly stan 


chioned and supported in order that 


floors may be sufliciently rigid. All stan 
chions will be made of wrought-iron tubes 

The ventilation of both living and store 
rooms will be on the exhaust system ; : 
that of the electric light plant room and en 


gine room 


The steam-steering engines will be of the 


‘ Williamson” pattern 


proved portable 
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’ for drilling 
, and for driving ; 








and Tapping 
chine, 


» give herewith an illustration of an im 
drilling and tapping ma 
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It is arranged to clamp in any desired po 
, and is driven by a rope or round belt 


placed in any desired position around the 
pulley, so that they not only guide the belt 


tact with the pulley. 


stand the strains are of steel, including the 


and can be swung around and clamped in 
any desired position by one screw. 
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oF HEATING & VENTILATING 


BY FORCED 
PP cancuusrion OF WARM AIR. at+ LARGE BUILDINGS: “ 
‘ Cnicaco Orrice.22 W.Rawoovpa Sv. 














PITTSBURGH, PA. 
CHICAGO, ILL. 
NEW YORK, N. Y. 


TEEL 


of remarkable purity 
and strength for 
costly tools and dies. 





NO BETTER MADE ANYWHERE. 





ee eee ean aoa nannnnnnnnnnnnne. 

The fact that 140 railroads are now using our 
reducing valves for heating their passenger cars, ought 
to be a sufficient guarantee for the goods made by 


THE MASON REGULATOR CO., Boston, Mass. 
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THE STURTEVANT 


PORTABLE FURCED 


ALL SIZES & STYLES 
BF STURTEVANT © 2 














tHE STURTEVANT 


ORESSURE BLOWERS 
ALL ) 8 | S 


SEND FOR CATALOGUES 


BESTURTEVANT © 
BOSTON: MASS. 


NEW YORK. PHILA HICAGO. LONE 








swage, 


"Enamiae HAMMERS. 


If you plate, draw, square, taper, 
manner of die forging 
for itself by what it will save over 
right and Strap Styles. 


THE BRADLEY COMPANY, 


SYRACUSE, N. Y. 


collar. spindle, or do any 

a Bradle y Hammer will soon } pay 
any other similar tool. 
Send for circ uls irs. 





BORING AND TURNING MILLS 


ARE SUPERIOR TO LATHES FOR FACE PLATE WORK. 


We have a variety of sizes and a large stock 


for immediate shipment. 


THE BULLARD MACHINE TOOL CO., 


E. P. BULLARD, Pres’t. 


BRIDCEPORT, CONN, 
New York Office, 86 LIBERTY STREET. 





properly, but also secure greater arc of con 
The principal parts and those having to 


bevel gears, which are cut by the planing 








which passes between idlers that can be|by insurance. Our facilities are such that 
very little, if any, interruption will be 
caused to our business by the above-named 
fire. 


—___~g@>e—_——— 
It is announced that the trial trip of the 


‘*St. Paul,” now nearing completion at 
Cramps, will take place on the 21st. Ex 
perience with her sister ship the ‘St 
Louis,” has, it is said, shown the advisa 
process bility of several changes, and these will be 
The entire driving mechanism on top of | made in the ‘* St. Paul.” 





the machine is simply clamped to the sleeve, 


In drilling or tapping, the spindle can be 
stopped or reversed instantly by shifting the 
handle shown at the top of the machine. 

rhe feed gearing is differential and can be 
thrown in or out, giving the spindle a quick 
return motion by simply pulling a pin in the 
center of the concave hand wheel. All the 
years are entirely inclosed. 

The spindle has a vertical movement of 6 
inches, and is bored No. 3 Morse taper. 
There are four changes of speed which are 
derived from the special countershaft which 
accompanies the machine. 

The post is 32 inches long, the clamps 
take 10 inches between them, and the ma- 
chine is easily handled by one man. It is 
made by Albert L. Colburn, New Haven, 
Conn. 





lie 
The Knowles Steam Pump Works write 
us: Referring to the recent fire at our 


works in Warren, Mass., we have noticed in 
a number of the papers exaggerated reports 
of the occurrence. We take this means of 
informing our friends and patrons that the 
fire was confined to the iron foundry and to 
one of the pattern houses, and that the total 





loss will not exceed $140,000, fully covered 








Keep a keen edge 
on your brain 


by reading 
the best books 


** THE MODERN MACHINIST,” by 
John T. Usher, is a new book just 
out. It is written by a practical man, 
in a practical manner, for practical 
machinists. No finely spun theories, 
but a plain, common-sense talk about 
the best ways to do difficult work. 
It gives many new wrinkles, and 
has 257 entirely new illustrations 
which show just how to do it 

Price, $2.50, by mail 

Til lustrate 1 circular, giving full par 

ticulars ; also Catalogue of Bo whe I 

Machinists and Engineers, sent free 
NORMAN W. HENLEY & CO., Publishers 

132 Nassau Street 

Vanderbilt Building NEW YORK 
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DEANE oF HOLYOKE) 


Tank Pumps 


ALL STYLES. 


THE DEANE STEAM PUMP CO., 


HOLYOKE, MASS. 
Send for ‘* THE DEANE SPECIALTIES.” 











Finest Machine Relieved Tags 


Also, Dies, Screw Plates, Reamers, Etc. 
SEND FOR CATALOGUE. 


wey WILEY & RUSSELL MFG. CO., 


GREENFIELD, MASS., U. S. A. 





Ready Made Iron Gears. 
Ready Made Brass Gears. 
Gears Made to Order. 
Gear yy ow 

1896 Gear k, Free. 
Treatise on Gears, $1.00. 
GEORGE B. GRANT 
Lexington, Mass. 

and 125 South lith St., 
Philadelphia, Pa., 

and 86 Seneca St., 
Cleveland Ohio. 








Foot-power 
Star# Screw Cutting 
Automatic 
Lathes Cross Feed 
9 and 12 inch Swing. 


| 
| New Designs. Novel Features. 
Send for Catalo.ue B. 


SENECA FALLS MFG. COMPANY 
687 Water St,, Seneca Falls, N. Y. 









12mo. Cloth, - . « 


INDICATOR PRACTICE AND STEAM ENGINE ECONOMY 


By FF. F. HEMENWAY. 


° - . * ° $2.00 


JOHN WILEY & SONS, Newvy York City. 





BOSTON: 11 & 13 Oliver St., 


“R, MUSHET’S SPECIAL STEEL” 


SAVES LABOR in being able to run at GREATLY INCREASED SPEEDS. FEWER CRINDINGS No WASTE in redressing 


SOLE REPRESENTATIVES IN THE UNITED STaTEEe. 


B. M. TONES ct CO., 


NEW YORK: 143 Liberty St. 








VENTILAT 


S 
Soe ee pmNG. HEATING, 


» GARDEN CITY FAN CO. 


—=<— == IT FANS, sey 
SEND FOR CATALOGUE E Aw NUFACTURES) > EXHAUST BLMERS, ETC. . P7 














87 MAIDEN LANE, N, Y, 


rH “WW JOHNS 


ASBESTOS 
SECTIONAL 
PIPE 
COVERINGS. 





NON- Conpuctine Covnnene FOR STEAM AND Hot WarTER PIPES, BOILERS, ETc. 
ASBESTOS BOILER COVERINGS. 
H. W. JOHNS MANUFACTURING COMPANY, 
H. W, Johns’ Asbestos Millboard. Sheathings, Building foite, FirerProof Paints, Liquid Paints, 
Asbestos Roofing, Etc. 
Jeasey City, mene, PHILADELPHIA, BOSTON, LONDON 
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_NEW GATALOGS, 





There are three mzea of Standard Catalogs,9"’ x 12’, 
6 X 9’ and 4%" x 6” We recommend the 6’ « 9’ 
size for machinery catalogs. When they must be larger 
or amaller, one of the other standard sizes should be 
adopted if possible, 





We have received a catalog from L. Schuler, 
Foundry and Machine Tool Works, Goeppingen, 
Wiirttemberg. It is neatly gotten up, and contains 
260 illustrated pages, showing a great variety of 
tools and machines especially for sheet-metal 
working. Size of the catalog, 104%/’x7”’ 

A. Aller, 109 Liberty street, New York, has issued 
a folder devoted to the illustration and descrip- 
tion of the Korting exhaust steam and induction 
condenser for steam engines and pumps. It will 
be found of interest to those who have to do with 
steam plants, and is sent on application to any 
address, 

Jenkins Bros,, 71 John street, New York, have 
issued a new catalog describing and illustrating 
various forms of valves, standard packing, and 
other steam specialties manufactured by them. 
Full particulars with prices are given, and it is 
stated that this is to supersede all previous lists. 
It is sent to those interested on application, and is 
TMe"x8”, 


We have received from A. D. Quint, Hartford, 
Conn., an illustrated catalog describing the vari- 
ous forms and sizes of Quint’s turret drills. The 
catalog gives full particulars regarding the ma- 
chines, with diigrams showing their construction, 
and includes also some reproductions of letters 
from well-known manufacturing concerns, giving 
the results of their experience with them. It will 
be found of interest to those who have drilling to 
do, and is standard size, 6’’x9’’, 




















The Ensign Lumber Co., of Cordele, Ga., has 
been formed by M. Killian and J. Lee Ensign, with 
$10,000 capital stock. 


At Anderson, N. C., a cotton-mill has been or- 
ganized by H. H. Watkins and J. J. Fretwell, with 
a capital of $250,000. 

The Wabash (Ind.) Bridge and Iron Works has 
been incorporated, with a capital of $30,000. 
John B. Latchem is president. 

At New Orleans, La., a company has been organ- 
ized with $100,000 capital, to manufacture bicycles. 
Robert W. Abbott is interested. 

The Illinois Sash and Door Co., of Chicago, IIL, 
has been organized by Chas. E. Tullis and Michael 
Englehart, with a capital of $10,000. 

A company has been organized at Tampa, Ala., 
to erect a brick plant, with a capital stock of 
$20,060. Syd B. Sturdivant is interested, 





A new cotton-mill company has been organized 
at Henderson, N.C., with $100,000 capital. D. Y¥ 
Cooper and E. G. Davis are interested 

A.G. Couch and W. B. Edwards, Jr., of Senoia, 
Ga., have incorporated the Couch-Banks Manufact 
uring Co., with a capital stock of $10,000, 

The Sprisger Separator Co., of Philadelphia, Pa., 
has been incorporated by Thos. H Springer and 

V. B. D. Smith, with a capital of $150,000 

The Ozark Stone & Lime Co. has been organized 
at Kansas City, Wo., with a capital stock of $40,000 
H. EK. StillweM and Wm. L. Mott are interested. 

The American Power and Tide Wheel Co., of 
San Francisco, Cal., has been formed by A. H 
St. Marie and others, with a capital of $900,000 

A company has been formed at Henderson, 
N.C., with $100,000 capital, to erect a mill. D.Y 
Cooper is president, and BK. G. Davis, secretary. 

The August Maag Co., of Baltimore, Md., bas 
been incorporated by August Maag and others 
with $25,000 capital stock, to manufacture tools 

The Dickenson & Randall Joint Box Co., of 
Alexandria, Va., has been incorporated by Chas 
Dickenson and others, with $5,000 capital stock. 


The Wilson Manufacturing Co., of Baltimore, 
Md., has been organized with a capital stock of 
$30,000, by Harry M. Wilson and Francis P. Curtis 


The Interlaken Company, one of the largest 
manufacturing corporations in Rhode Island, will 
begin the erection at once at Arkwright of a miil 
to cost $1,000,000, and to have a capacity of 40,000 
spindles, for the production of cotton cloths. 


The Montauk Steamboat Co. have given acon 
tract to the Harlan & Hollingsworth Co., of Wil 
mington, Del., for a new steamboat, which will be 
298 feet long, 62 beam, and will have engines of 
1,700 horse-power, and a guaranteed speed of 17 
miles per hour. 








Machinists’ Supplies and ‘Iron. 





New York, September 14, 1895, 

Iron—American Pig—We quote standard North 
ern brands, $14 for No. 1; $13 for No. 2; $12.75 
for No. 2 Plain, and $12.50 for Gray Forge. South 
ern brands, $14 for No. 1; $13.50 to $13.75 for 
No. 2; $13 to $13.50 for No. 3; $13.50 to $14 for 
No. 1 soft; $13 to $13.50 for No. 2 soft; ana 
Foundry No. 4, $12.50 to $12.75 

Antimony—The market is unc change 1d, business is 
fair, and prices ure steady. Cookson’s is quoted at 
8c. to 8léc.; Hallett’s, Tac. to 144c.; Japanese, 7c 

Lard Oil—Prime City is quoted at 49¢. to 50e. 

Copper—The market is firm and prices have an 
upward tendency. It is reported that bids of 
12i4c. for Lake Copper have been refused for near 
future deliveries, and that tne price was near 
124¢c.; in fact, this price in a small way has been 
paid. The demand for Casting Copper is quite 
good at 11%ce. to 1154c., according to brand. 

Lead—The market is dull, 3.40c. is quoted, and 
3.37\6e. has been oftered for carloads, 

Spelter—The market has improved, and prices 
are firmer. For New York delivery, 4.25c. to 4 30e. 
has been paid. 

Tin—Tbe market was very active in a speculative 
way, and spot prices increased from 14.35¢. to 
14.50c. At 14.35¢c. a fair business was done outside 
ot speculative circles. 





DON’T ACCEPT ANY SUBSTITUTE FILE. ~~ 


INSIST ON HAVING 
NICHOLSON 





3000 
VARIETIES FILES 
[X. F.] & INCREMENT CUT FILES. 





ROOTS’ NEW ACME HAND BLOWER. 


For Blacksmiths, etc. Slow Speed, Positive Blast. Is Durable 





BUILDERS IRON FOUNDRY, 


FOUNDERS AND MACHINISTS, 
PROVIDENCE, R. I. 


We can guarantee that our castings will be uniform and of high tensile strength. 
Tensile strength of ten specimens taken from an air furnace heat: 


34,260 lbs. 
36,420 ‘“ 


34,390 Ibs. 


32,600 Ibs. 
34,650 ‘* 32,460 * 36,550 


34,400 lbs. 
36,700 ‘ 


33,200 Ibs. 


“e 








Compact and Cheap; also Portable Forges, Tuyere 
Irons and Foundry Blowers, 


NEW YORK. 


CONNERSVILLE, IND. 
Please Mention This Paper. 


Chicago Office: 1405-10 MANHATTAN BUILDING. 


COOKE & CO., Selling Agents, 





P. H. & F. M. ROOTS, Mfrs. 


363 & 165 Washington St., 





HENRY CAREY BAIRD & CO., 
INDUSTRIAL PUBLISHERS, BOOKSELLERS AND IMPORTERS, 
» 810 Walnut St., Philadelphia. @ 


€2- Our New and Revised Catalogue of Practical and 
Scientific Books, 88 es, 8vo., and our other Catalogues 
and Virculays, the w e eovering every branch of Science 
applied to the Arts, power free and free of postage to any one 
in any part of the world who will furnish his address, 


THE FOX PATENT OPEN SIDE SHAPER. 


No springing of ram. 
No eee | >. 
Return, 
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Thelo Pox Machi nebo, 
325 N. Front St,” 
Grand Rapids, Mich, 


135 Finsbury Pavement, 
London, England 








{ WANTED* 


* Sil ion and = ” Advertise serfed 
under this head 1) fea é for ea “ey 
lion Shout seren rds heal The Cas} F 
Cony she 7 he nent to v¢ yor ) lates than’ S ; 
, nina yr th { ) 

ir edt led 


TO SUBSCRIBERS, 

On and after July ith this paper will give two free 
insertions under this heading t those in want of 
positions, The advertisement to occupy a space of not 
more than five hnes Additional space or insertions 
must be paid for in advance at regular rates 

Wanted—Bright, active machinists to canvass 
for subscription to American Macninist, liberal 
commission, Address, with refs., Subscription 
Dep't, AMERICAN MAcuiNist, 203 Broadway. N. Y. 


Draftsman, experienced in water pumps and ice 
machines, wants position, Box 107, Am. Macu 


Foreman patternmaker, thor. in all its branches, 
desires to make a change. Box $5, Am. Macu 


Position wanted by machinist, sober and relia 
ble. Address G., care AMERICAN MACHINIS1 


First-class, up-to-date tool and die maker wants 
position. Box 105, AMERICAN MACHINIS1 


Wanted—Situation as foreman or superintend 
ent of machine shop; best of refs. C., Am. Macu 


Wanted—Mech. engineers and draftsmen, North 
ind West, with evenings free; state pres. position, 
Edwin Guthrie, Corcoran Bldg., Washington, D. ¢ 


First-class mechanical draftsman wants to 
change position. R., care of AMERICAN MACHINIS1 


First-class foreman boiler maker is open for en 
gagement;is a hustler; 12 vears’ experience; ret 
erences; Allayer out. Box 110, Am. MacutInist’ 


Wanted—A draftsman on Corliss engine work 
must be aspectalist and capable of leading the 
work. Sparrow's Point, Md., Maryland steel Co 


Mech'l draftsman (German), 29 years old, with 
technical education and practicalexp., wants posi 
tion, J. Ecker, 405 N. Lincoln st., Chicago, U1 


Wanted—Position as superintendent, foundry 
and machine business, 20 years’ exp. in general! 
work, Address Box 97, AMERICAN MACHINIST 


Wanted— Position as superintendent of machine 
shop, can handle any class of work, and anv num 
ber of men Address C. L. W., Am. MacHiIntist 


Experienced Designer Wanted—Familiar wit! 
all classes of bookbinders’ and paper cutting ma 
chinery, for the West. Address, stating all par 
ticulars, ** A,” care of AMERICAN MACHINIS1 


Wanted—A position by a young man with tech 
nical education as draftsman, assistant to master 
mechanic, or in constraction of electrical machim 
ery. H. W., care AMERICAN MACHINIST 


Wanted—A first-class patternmaker, one fi imiliar 
with heavy saw-mill, woodworking and general 
machinery; state age, experience and salary ex 
pected, Box 101, AMERICAN MACHINIS1 


A mechanical engineer wants to make a change 
Superintendent or master mechanic. 25 years’ ex 
perience. Unquestionable proof of ability and 
character. Address A. L. Y., AMERICAN MACHINIST 

A draftsman having « sperience in engine work, 
avd graduate of technical school, desires position 
as drattsman with a reliable firm. Best of refer- 
ences given. Address Technique, Am. Macuinist 

Wanted—Sit. in N. Y. or Brooklyn as assist. supt 
or draftsman; thor. knowledge of mach. construc 
tion & design; also exp’d patternmaker & machin 
ist; I2 yrs. exp.; terms mod, Box 111, Am. Macu. 

Wanted—Position by toolmaker, who thoroughly 
understands die. tap, forming and experimental 
tool work, and who can give the best of references 
Address L., care of AMERICAN MACHINIST 

Cupola tender wants situation, light or heavy 
castings; also metailic bedsteads; experienced in 
fluxing and slagving large and small cupolas Ad 
dress G. Yeates, 2766 Jasper St., Philadelphia. 

Wanted—A first-class designer and patternmaker, 
also Al machinist as foreman of shop doing light 
fine work west of the Mississippi. Address M. B., 
care of AMERICAN MACHINIST 

Wanted—Foreman for machine shop—Corliss 
engines and general machinery—one who has had 
some experience in doing work by the piece pre- 
ferred. Address Box 108, AMERICAN MACHINIST, 

Mechanical engineer and draftsman, a young 
man Ys, having technical education, a thorough 
knowledge of modern shop methods and extensive 
experience with leading concerns, is open for en 
gagement Address Box 108, Am. MACHINIST. 

A reliable, energetic, married man (35); graduate 
Rensselaer Polytechnic; 11 years’ experience in 
shop, on the road, and office’ work; good refer 
ences; would represent a mfg. concern in the East 
on moderate saiary. Worker, Am. MACHINIST 

Wanted—Foremanship by a competent man on 
drop forgings and mac hine blacksmith work: a 
hustler with several years’ experience in charge of 
rool room and smith shop. Address M. Y., care of 

AMERICAN MACHINIST, 

Wanted—A first-class draftsman; one having ex 
perience in the drawing room of an electrical man 
ufacturing company preferred; give age, refer 
ences, experience, nationality and education, Send 
samples of work and state salary expected. Fort 
Wayne Electric Corporation, Fort Wayne, Ind, 


Machinist thoroughly conversant with modern 
practice und requirements with good executive 
ability, seeks a situation by this means on any class 
of work: would lke to change on or before Octo 
ber Ist. Postal address John T. Usher, 498 Third 
Avenue, N. Y. City. 





+ MISCELLANEOUS WANTS 
{:/vertisements will be inserted under thia head at 
3 cents per dine, each insertion, Copy should be sent to 
each us not (ater than Saturday morning for the ensu- 
q week's issue inswers addressed to our care will 
he forwarded 


Cheap 2d hd lathes & planers. 8.M.York,Clev’d,O. 
Calipers & Gauges. F. A. Welles, Milwaukee, Wis. 


(Continued on Page 754.) 








LECOUNT’S NEW EXPANDING MANDREL. 


Amateur’s Size, 
Taking anything from 
£ to 1 inch inclusive. 
I pitied atl o $5.00 
Patented Dec. 25, 1877 





Machinist's Size. 


No. PRICE. 
BO cee to in. $10 
Dep eadnkanbeet , * 
3 oe 
4(withscrews)2 “3 “* & 
5 or ad 8 “ 4 “ 44 


IF YOU WILL TRY THIS TOOL YOU WILL NOT REGRET THE EXPENSE. 


Cc. W. LECOUNT, SOUTH NO 


RWALK, CONN. 


SPECIAL MANDRELS FOR SPECIAL JOBS MADE TO ORDER, 


These goods are for sale by CHAS. CHURCHILL & CO.,, 


L’t’d. 21 Cross St., London, England. 
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‘SPECIAL: 


FITCHBURG 


MACHINE WORKS, 


FITCHBURG, MASS., U.S. A. 


MACHINERY. 


Send for Catalog E, of Lathes, Planers, etc. 









om Re a DESIGN! 


All the 


FOUR POINTS! !!! 
! WORKMANSHIP! MATERIAL! FINISH! 


are comprised in the make-up of our lathes and are the four 






ssary points in the construction of a good tool, Add to these a 
FIF TH and a very important one, the price, which we make very 
low to prompt cash buyers, and you have the story. Our catalogue 
will te 1 you all about our lathes, planers, shapers, ete, 


SEBASTIAN LATHE CoO., 


117 and 119 CULVERT ST., CINCINNATI, OHIO, U. S. A. 





The Elliott Drill Press 


FOR ANY LICHT WORK. 


LARGE RANGE OF WORK—LOW PRICE. 


THE ELLIOTT DRILL. 





Now Manufactured by 
A. J. WILKINSON & CO., 
180 to 188 WASHINGTON ST., BOSTON, MASS. 
SEND FOR CATALOGUE, 


CHAS. A. STRELINGER & CO., 


Tools, Supplies and Machinery, 


DETROIT, MICH, 


WORTHINGTON STEAM PUMPS) 


FOR ALL DUTIES. 



















HENRY R. WORTHINGTON, 


NEW YORK, 86 and 88 Liberty St. BOSTON, 
70 Kilby St. PHILADELPHIA, 607 Arch St. 
CLEVELAND, 24 South Water St. CHICAGO, 
185 to 189 Van Buren St. ST. LOUIS, Eighth 
and St. Charles Sts, INDIANAPOLIS, 64 South 
Pennsylvania St. DETRUIT, 166 Jefferson Ave 
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Light and fine mach’y to order; models and elec- 
trical work specialty. E. O. Chase, Newark, N. J. 
Address 
Saginaw, Mich. 
Header made by C. H. 
Mass. 


For Sale—A first-class key-seater, new. 
Mitts & Merrill, 913 Tilden St 
Best and cheapest Bolt 
jaush & Sons, Holyoke, 
Wanted—A purchaser for a good key-seater, by 
Mitts & Merrill, 913 Tilden Street, Saginaw, Mich. 
Wanted—Good 2d-band air compressor; 
particulars. Address Armour & Co., 


give full 
Chicago, Il 


Pat's obt'd; no atty’s fee until 
ice. Thurman & Silvius, mech 

Wanted 
hydraulic 


allowed: exp’t serv 
Ind’ polis, Ind 


engs 


Machinery to build: 
F.C.& A. E 


For Sale—One Robbin’s lathe milling attachment» 
$25; described in AMERICAN MACHINIST June 28: 
; Stamp for reply. Box 109, Am. MACHINIST 


Wanted—To correspond with any one in need of 
a first-class key-seater, Address Mitts & Merrill, 
No. 913 Tilden Street, Saginaw, Mich. 


For Sale Cheap—100,000-pound Riehle testing ma 
chine, in good order. Address Alfred Box & Co., 
Front and Poplar streets, Philadelphia, Pa 


special, steam, mill, 
towland, New Haven, Conn 


Any manufacturer of machine tools or special 
machinery de siring direct representation in New 
York City can learn something to his advantage by 
addressing Box 106, care of AMERICAN MACHINIST. 


For Sale—Tabor duplex automatic molding ma 
chine with 18-inch cylinder; molds two flasks 
12x15, or one flask 15x24 inches; perfect condition 
Box 94, AMERICAN MACHINIST 





For sale—Two 22” Plain Hamilton Drill Presses, 
one 26 back gearand power-feed Hamilton Drill 
Press, one 30” Springfield Tool Grinder. These are 
new machines and will be sold cheap for cash 
Dietz, Schumacher & Co., Cincinnati, Ohio 

For Sale—A foundry and machine shop together 
with steam engine and boiler, also shafting in the 
same; plant is located 30 miles from Chicago on 
the Outer Belt Line which connects with all rail 
roads entering Chicago. Address J. P., AMERICAN 
MACHINIST 


Wanted—An Idea 
ple thing to patent? 
bring you wealth 
Patent Attorneys, 
$1,800 prize offer 


Who can think of some sim 
Protect your ideas ; they may 
Write John Wedderburn & Co., 
Washington, D. C., for their 


Wanted—An up-to-date second-hand tapping 
machine, for tapping cast-iron pipe fittings 44-inch 


to 2 inches, or larger; also a good second-hand 
pipe machine, to cut and thread wrought-iron pipe 
4 inches to 10 inches. T. McAvity & Sons, St. John, 
N. B., Canada, 





NOTICE TO ENGINEERS AND ENGIN- 
EERS’ SUPPLY FIRMS. 


An Auction Sale of Lubricating Cups of Stauffer 
and Reisert Patents (the latter self feeders), 
a few 25-lb. cans of imported Lubricating Com 
pound, at 106 Liberty Street, Basement. Wednes 
day, October 2d, at 11 A. M. by 


A. & F. ROLKER, 


also, 


AUCTIONEERS. 








BSSTABLISH}ED IN 1874. 


CLEVELAND TWIST DRILL CO. 


99 Reade Street, New York. 

85 Queen Victoria Street, London, Eng. 

5 Neue Promenade, Berlin, (., Germany. 
Cor. Lake and Kirtland Streets, Cleveland, 0, 





SECOND-HAND TOOLS. 


MODERN STYLE. FIRST-CLASS ORDER, 
Will Be Sold Very Low Before Removal. 





ENGINE LATHE—F! ather, 14 x 6 ft., Hollow Spindle, Cross Feed 
Blaisdell, 16 x 6 ft q 
Pratt & Whitney all Rest 
Putnam, 16x & ft 
Flather, IS x 8 ft oss Feed 
Pond, 20 x 8 ft., Compound Rest, Cross Feed 
Harrington, 20x10 ft., Compound Rest, Cross Feed 








sal New Haven, 25 x 12 ft., Cros Feed and Chu k 
: Fay & Scott, 36x18 ft., Compound Rest. Cross Feed 
s os F ifle id, 0x 10 ft., Compound Rest, Cross F 
: bb Unio 72x 20 ft., Triple Geared, Serew Feed, 
Cross Feed, et 
PLANER—Pease, 22 x 5 ft He avy P attern 
. ‘itchburg, 27 x 8 ft., Automat c Feeds, 
- Harr ngtop r x 10 ft. lleavy Pattern. 
ws a 36x 12 Heavy P attern 
‘ iray, 48x 1 ft Latest,” 2 Heads, 
SHAPER. vuld & Eberhardt 15 in Crank 
*rentiss L7 in, Crank. Good as new. 
” Hendey 241n. Frictic 
o Prentiss 32in, Fri " 
“ Fitchbure Min. Traveling Head, 28 in. Feed, 
DRILL—Prentice 22 , Friction Pulleys for tapping. 
a Blaisdell 8 in , Back Gear 
” amiiton 28 in,., Back Gears, Automatic Fee 


H d 
MILLING MACHINE dand Vise, 
“ “ 








Pratt & Whitney No. 2, Hand Fe 
Garvin No 3 Miller, ye ywer Feed. 
66 ’ Kempsmith Universal Miller 
bead oe Li In Pattern Millers with Vises 
8c REW ies aula ons & Olivers No, 2 Screw Mach. Wire Feed. 
! 1. hole, Complete 
Upright Boring and tr. urning Mill, 38in. Improved Style. Good as new, 
Ferris & Miles 300 1b. Steam Hammer 
Boiler Rolls, 7 and & ft., Hilles & Jones, ‘‘ Improved Style 
Bliss & Stiles Power Presses, 


BICYCLE MACHINERY 
CONSISTING OF SCREW MACHINES, MILLERS, DRILLS, 
LATEES, PRESSES S, SHAPERS., Etc. 


J. J. McCABE, 


E, P. BULLARD’s |!4 Dey St., 
NEW YORK. 


N.Y.Mach’y Warerooms. 
Second-Hand Machinery. 





LATHES, 1 32in. x 10 ft. Open Side. 
2 10 in. x5 ft. Foot & Power. 1 in, x 60in. x 22 ft. Hepworth, 
2 lL in. x 5 ft. Power only. DRIL LS, 
1 15 in. x 6 ft. Dustin. 3 22 in. Back Geares a. 
1 16 in, x 8 ft. Fiather. 2 25 in. «Pp F., Snyder, 
2 18in. x 8it. Flather & Prentice. | 1 34 in ° Harris, 
3 18in. x 8 ft. Lodge & Davis. 2 No. 1% Niles * Radial. 
2 2lin. x 10 ft. Pratt & Whitney. || 2 Suspension Drills, 
2Tin. 0 Yustin. , De 
oo cin fe MILLING MACHINES. 
2 30 in. x 14 ft. Lincoln. 1 No. 1 B. & Sharpe. 
1 32 in. x 13 ft. Bement Triple | 2 No 13 Garvin, 
Geared. 1 No. 15 
1 22 in. x 10 ft. Niles 1 No.2 * Hand, and others. 
1 24 in. x 10 ft. Niles, ERS 
1 79 in. Driving Wheel, Bement. ‘ SH Al ERS, 
148in. x 18ft. Gay & Silver. | 9in., 12in., 13in., 15in., 20 in. 
PLANERS., | MISCELLANEOUS, 
. es 1 18in. P. & W. Screw Machine. 
8 48 in. x32 in. x 6 ft. Pond, two 1 20in x6 ft. Flather 
heads. 2 Horiz. B. & D. Machines. 
1 in. x32in. x 8 ft. Pond, two || 1 Cylinder Borer, P. & A 
heads, 1 30 in. Motor Gear Lathe 
$2in x24in x6 ft W & L.,'|1 Double Punch and Shear. 
one head, 1 30 in. Pulley Lathe, 
1 28 in, x 28 in, x 8 ft. Gay & | 1 Hydraulic Riveter. 
Silver. 2 Bolt Cutters, 
1 82in, x 32in. x 10 ft. W. & L. || 1 Nut Tapper. 
1.38 in, x 38in. x 10 ft. Aldrich.'! 1 20 in, Pattern Lathe. 


Algo large stock of other tools. Send for List. 


Eastern Branch Niles Tool Works Co., 
136 and 138 Liberty St., NEW YORK CITY. 


E. W. BLISS CO. 


1 ADAMS ST., BROOKLYN, WN. Y. 
Chicago Office, 96 W. |. Washington Street. 





Fittings, 
Armature Rings, Etc. 
Drop Presses and Shears. 
MARKET. 


BLISS TOGGLE DRAWING PBESS, 
fitted with the 
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@ Machinery for Bicycle Parts and 


TILES & PARKER | PRESS CO. 








SECOND-HAND MACHINE TOOLS. 


ENGINE LATHES, 


l2in. x 5 ft. 


DRILL PRESSES. 


Ballou Patent No. 4 Four Spindle, Garvin. 


16in. x 7 ft. Maker Unknown. 20 in. Snyder, Back Geared 
16in. x & ft. Blaisdell, 24 in. Blai dell Wheel Feed, 
Rin. x 1lOft Flather 24 in. Aurora, Back Geared 
kin. x 10 ft. Blaisdell 30in Pond, Back Geared, Power 
Zin. x 20 ft. Perkin Feed 
$2 x 12 ft. Fifield 9 ft. Holly Mfz. ¢ Radial. 
‘7 in. x 14 ft. Maker Unknown 
TERS SCREW MACHINES 
PLANERS. , , 
16 in. x 16 in, x 4 ft. Hendey, No. 00 Garvin, Wire Feed 
in. xin. zih Meshes N » Brown & Sharpe 
in. x 22in. x4 ft.L. W. Pond. No 1 Garvin, Plain, 
No. 2 Garvin, Plain. 
. _— 16 in x 5 ft. Reed Chucking 
SHAPERS, Lathe. 
| 
10 in, Juengst, Crank | 
12 in. Juengst, Crank MILLING MACHINES, 
Win. Woodand Light, Traverse 
Head No.2 Pratt & Whitney, Lincoln. 
18 in, Putnam, Traverse Head No, 20 Garvin, with arm 


‘4 
1 
1 No. 2 Garvin, Plain 
> ‘Co L No. 0 Garvin Universal 
DRILL PRESSES. No, 1 Garvin Universal 
6 Spindle Quint, Turret N 
No 2 Three Spindle, Garvin N 
No, 2 Four Spindle, Pr N 


o, 2 Garvin Duplex 
o. 1 Garvin Hand, 


att& W. o 2 Garvin Hand 


Also, a large list of other machines, Write for complete list, 


detailed description and prices. 


THE GARVIN MACHINE CO., 


LAIGHT & CANAL STS., NEw YORK. 
Also, 51 North 7th St., Philadelphia, Pa. 


SECOND-HAND MACHINERY. 


36’ Gould & Eberhardt Gear Cutter. 

26’ Pratt & Whitney Chucking Lathe. 

60” Triple-geared New Haven Lathe, 

jaws 

40’ New Haven Back-geared and Power-feed Drill. 

82’ Double-head Pond Planer. 

No. 1 Giant Key Seater. 
Send for complete list. 

Bicycle machinery. 


PRENTISS TOOL AND SUPPLY 00,, 
62 & 64S. CANAL ST., CHICAGO, ILi. 


MACHINERY BARGAINS 


BEFORE REMOVAL 
At Phenix Iron Works, Trenton, N. J. 





with chuck 


Send for catalogue of 





Win. x6 ft. Engine Lathe. 52 in. x 20ft. Engine Lathe. 
_— “a. = on sa 19-36 and 50 in. Drills, 
29 ‘* 13% “ Portable Drill. 
 «*@ 36 in. x 14 ft. Planer. 
- “3 12 in. Shaper Traverse Head, 
87 *30 * Gear Cutter, 54 in. 
am "Be Uf ae se Milling Machine. 
10 ft.-16 ft. Vertical Boring and Turning Mill, Cranes, Blower, 


Boiler Rolls, Punch and Shear, etc. 


Send for full list and prices. 


GEORGE PLACE MACHINE CO. 
145 Broadway and 86 Liberty St., 
NEW YORK. 





Ti. 


SPACE 
Sete SALE 


FOR ONE YEAR. 
PRICE, $312. 


Better wire if you want it. 















AMERICAN GAS FURNACE CO., 


OIL GAS PLANTS 


Gas Blast Furnaces & High Pressure Blowers 


Fer the economical generation et syste 
matic application of HEA 


CATALOGUES ON pare ll 


No. 80 Nassau St., - NEW YORK. 


EnetisH AGEncr: 
Chas. Churchill & Co., Ltd., 21 Cross Street, 
Finsbury, London, E. C., England. 





We Don’t 
Make, 


we 
Sell 


Machinery. 


We use our judgment and ex- 
perience of 30 years in buying the 
best machinery made for its pur- 
pose. 

We control the entire output 
of some shops. They make. We 
sell. We are both specialists. 
You get the advantage of this 
special judgment and experience 
free, in buying from us. 


HILL, CLARKE & CO., 


Machinery [lerchants, 
156 Oliver St., 2S. Canal St., 
BOSTON. CHICAGO, Ill. 
In Stock, Ready to ship, in Boston and 
Chicago, stz indard sizes of the standard makes 
of Lathes, Planers, Upright Drills, Milling 
Machines, etc., at manu/acturers’ lowest 


prices. 











SECOND-HAND MACHINERY. 


1 86 in. x 20 ft. Lincoln T. G. Engine Lathe. 
1 54-61 in. x 22 ft. New Haven T. 4}. Engine Lathe. 
60 Ton Watson & Stillman Broaching Press 
1 1500 Ton Hydraulic Press, Platen 42in. x 42 in 
1 each 26 in. x 12, 13 and 17 ft. D. W, Pond Lathes, C. Re 

Cc. Feed, 
1 24in. x 10 ft. Pratt &€ Whitney Lathe, C 
1 20in, x 11 ft. Seilers Engine Lathe 
25 Speed Lathes ( Assorted Sizes), 
3 Fox Monitors and Sq. Arbor Fox Lathes, 
1 13 in. x 5'4 ft. Weymouth Lib fick Wood Turning Lathe 
1 in. x in, x 26ft. L. W. Pond Iron Planer 
1 40 in. x 60in. x 16 ft. New Haven Iron pe, 
1 32in. x 82in. x lOft. D W. Pond 
b 24in. x 24in. x5 and6 ft. Iron Planers 
16 in. x I6in. x L5in. Blaisdell Crank P lan r 
Il6in. x 16in. x 12in. Whitcomb * 
Cwo-Spindle Pratt & Whitney Gang 
Three-Spindle Ge arvin Gang Drill. 
Four-Spindle 
Six-Spindle Quint Turret Drill 
each 25 and 3) in. Prentice Bros, 
». 144 Garvin Power Millers, 
2 Brainard B. G. Miller 
». 4 Ga-vin (Rack Feed) B. G Mill ler. 
. 7 Brainard (Lincoln Pat.) Mill 
o. 1 Bliss Reducing Pre B. G.w ‘ith 8 in. stroke. 
o, 69 Bliss Double-action "D awing Press 
-LAp pleton Lf piv rsal Grin ding Machine, 
2 Landis 

ABOVE LIS fT comprises only a few of the many bargains we have 
in stock, Send for new Bicycle Catalog. Just out. 


700 Machine Tools in Stock. Send for Lists. 


PRENTISS TOOL and SUPPLY CO., 


{15 LIBERTY ST., New York. 
CHICAGO STORE, 62 & 64 S, CANAL STREET. 


st and P, 


Rest and P. C, Feed. 


» Heads) 


Drill. 


Drills, B. G. and P. F. 


tat tt pt te Sf tt Pa ps 


BBD 





CHARLES Ht 


> BESLY 


CHICAGO, its USA, 





\ Al UBRICANTS 
SUBRICATES A 
THING 


j Sens pr 


{HILL AND FACTORY gf 
Bee SUPPLIES +¥) 




















Ap, 4501'D OF 
Pea, ect bey 








MACHINERY FoR SALE. 


28 in. x 24in. x 7 ft. New Haven Planer. New 

21 in. Gould & Eberhardt Drill. Good as new 
in Boynton Hand Shaper. = 

4 to 1}4in. Open-die Bolt Cutter “ “ 

Nos. 1, 5 and 6 Roots Pressure Blowers. 

9 x 9 Greenfield U pright Engine. Good as new. 

36 in. x 7>g ft. Upright Boiler. Good order. 

Lot 644 in. and 7% in. Hammered Steel Shafting. 

Bearings, Friction Clutch Pulleys, etc., less than half value. 


COOBRE c& CO., 
163 and 166 Washington St., NEW YORK. 


MACHINE TOOLS. 


IN FIRST-CLASS CONDITION. 


Al condition. 





16 in. F. B. Miles Slottmg Machine. 

2.400 Pound Miles Steam Hammer, Single Standard. 

30 in. by 27 ft. Pratt & Whitney Engine Lathe. 

Horizontal or Floor Boring Machine, Pratt & Whit- 
ney. 

Two (2) 5 ft. Universal Radial Drills. 


21 in. x 11 ft. Pratt & Whitney Engine Lathe, Hollow 
Spindle. 

19 in. x 8 ft. Pratt & Whitney Engine Lathe, Hollow 
Spindle. 

26 in. x 8 ft. Pond Machine Tool Co. Engine Lathe 

19 in. x 12 ft. Pratt & Whitney Engine Lathe, Hol- 
low Spindle. 

22 in. x 12 ft. Pratt & Whitney Engine Lathe, Hol- 


low Spindle. 
40 in. Bement Vertical Drilling Machine. 
24in. Pratt & Whitney Vertical Drilling Machine. 


GEORGE PLACE MACHINE 60., 
145 Broadway & 86 Liberty St., New York. 





STEEL CASTINGS 


THE JOHNSON COMPANY, 


OF EVERY DESCRIPTION. 


MADE FROM BEST 


OPEN HEARTH STEEL. 


Send for Estimates. 
Jonnstown, Pa. 





FOR SALE. 


For immediate delivery, the following size new 
engines, on which we will make special prices for cash 
in the next 30 days, as we are building additions to 
our works and need room: 


70 H. P. Horizontal Centre Crank Engines 
3) H. P. 7 = “a 
2% H. P. ” 

2 H. P. ” 

6 HB. P. " " a 

0b HP “ “ 6 “ 
2 H. P. Vertical Side Crank Engines. 
bHP “ “ s ri 

0 H. P. _ sd " 
SHE “ “ “ “ 

7 me. PP. . - = 

5 H: P. Jo 

4 &. P, " 

3 H. P. ” 


Other sizes up to 100 H. P. fuvetned promptly. We 
also have a number of good second-hand engines cheap 
for cash. 


H. H. LANE MACHINE WORKS 
HUNTINGDON, PA. 





A FEW RARE BARGAINS. 


60” Pond Boring Mill, with 2 heads. 

84’’-Swing Engine Lathe, bed 20 ft. 
long. 

18” x 10 ft. Flather Engine Lathe. 

15°’ x 6 ft. Flather Engine Lathe. 

30’’x 30” x 8 ft. Whitcomb Planer. 

26” x 24” x 7ft. Wheeler Planer. 
Send for complete new list just out. 


HILL, CLARKE & CO., 
156 Oliver St. 14 S. Canal St. 
BOSTON. CHICAGO. 





For all Anti-Friction 
Purposes. 





WE ALSO MANUFACTURE 


AUTOMATIC SCREW MACHINES 


AND 


SCREW MACHINE PRODUCT 


OF EVERY DESCRIPTION. 


Cleveland Machine Screw Co., 


CLEVELAND, OHIO. 





STEEL BALLS 








WRITE FOR 
INFORMATION. 
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_CONSULTING MECHANICAL ENGINEERS. 


L. P. BRECKENRIDGE, 


Mem. A. 8. M. E., Consulting M. E., 
© HAMPAIGN, Ill. 


JOHN R. CLAY, 
Consulting Eng. for Water Works, 
236 Kirkland Street, CLEVELAND, Ohio 
F. B. OES Y, Electrical Expert. 


Apparatus Designed, 
33 ainineandh a etidiee Boston, Mass. 


W. BE. C R ANE, M.E., 


New England Engine ootae Co. 
_ Electric Light and Power Plants. 
17 Harrison Avenue, WaTERBURY, Conn. 


CHARLES A. HAGUE, | 


CONSULTING ENGINEER, 
Pumping Plants, Power Plants, Steam, Water, 
Electricity, Designing and Experting, 
P. O. Box 323, N: Y; 


CHAS. 0. HEGGEM, 


Consulting Engineer. 
215 BE. South Street, MassiILton, Ohio 


FRANK H. POND, 
Consulting Engineer, 


619 Wainwright Building, Sr. Louis, Mo 


C. L. REDFIE LD, 


Designer of Special Machinery. 
Expert in Patent Causes 


Room 604, 269 Dearborn St., Cuicaeo, Ill 


C, E. SARGENT, M. E., 


Cuicaao, Il. 
U.S.A 


WM. 0. WEBBER, 
Consulting Engineer, No. 78 Mason Building 
Boston, Mass. Tel. 2102 





THOS. H. DALLETT & CO., 


YORK ST. & SEDGLEY AVE., PHILADELPHIA. 
MANUFACTURERS OF 


Portable Drills, Hand Drills, Boiler 
Shell Drills, Light Drill Presses, 
Also ELECTRIC MOTORS 
for driving 
Machine 
Tools, 
Cranes, 
Elevators, 
Pumps, 
Presses, 
and other 
Machinery, 





Shriver’s New York Traveling Cranes 


FOR HAND OR 
ELECTRIC POWER. 





T. Shriver & Mo, % 333 Bust som st, 


MANUFACTURERS OF 


TRAVELING CRANES of 1%, 2, 
capeoity, ¢ AN operated by Hand, or wholly 


5 and 10 Tons 
orin part 











ILLUSTRATED 


CATALOGUE 












EMERY — 
WHEELS. 


Trade Mark: 





THE HORTON LATHE CHUCK 


Established 1851. 


Also Chucks for Brass Finishers’ Use, Grinding Machines, Milling Machines 
Screw Machines, Upright Drills, Cutting-off Lathes, Drill Lathes and for Boring 
Mills, for Car Wheels and other work 
improved Ind pendent Reversible Jaw Chucks in the World 
‘* THE HORTON LATHE CHUCK.” 


None Genuine without it 


THE E. HORTON & SON CO., Windsor Locks, Conn., 
Or CHAS. CHURCHILL & CO., 21 Cross St., Finsbury, London, E. C. 
SEND FOR ILLUSTRATED CATALOGUE. 


Also the most complete list of 


U. S. A. 





Screw Machines, 
work. ° . ‘ 


“CUSHMAN” 


For Lathes, Drills, Chucking and 


CHUCKS. 


and for Special 


SEND FOR CATALOGUE. 


THE CUSHMAN CHUCK CO., HARTFORD, CONN. 





CHUCKS Tie “National.” 


INDEPENDENT, 

UNIVERSAL, or 

COMBINATION, 
Est’d 1882. Strongest Easiest to 
change. Best finish. Reversible 
Jaws patented giving 5 changes 
including every possible position 
ILLUSTRATEDCATALOGUE sent, Liber- 
al decennie Prompt shipment. W.WHITLOCK, 
89 Cortinndt St.. N. ¥.—Works, Hoboken, 
N.J. McDowell ‘Stocker & Co., Chicago. 








We LEAD, OTHERS FOLLOW, 


Sweetland Combination Chuck. 


im Reversible Jaws. Accurate, 
mw Standard Independent, Solid 
Shell, Solid Reversible Jaws, 
Strong and True. 





SEND FOR CATALOGUE, 


The HOGGSON & PETTIS MFG. C0., New Haven, Coun. 


PEQUOT DRILL CHUCK. 


A new Drill Chuck having a more powerful grip 
than any chuck ever offered rhis seems a broac 
claim, but we prove it to mechanics who will 
examine. Ask at your dealers or write us for 
particulars, 


THE D. E. WHITON MACHINE CO., 
5 Oak Street, New London, Conn., U.S. A., 


Or, SELIC, SONNENTHAL &CO., 
85 Queen Victoria St., London, E. C., England. 


SKINNER CHUCKS. 


Independent and Univer- 
sal Chucks, Combination 
Lathe Chucks with patent 
reversible gows. Drill 
Chucks, Planer Chucks 
and Face Plate Jaws. 


SEINNER CHUCE 00., 


New Britain, Conn. 








ATALOGUE,. 





For Reducing and Pointing Wire, 
ESPECIALLY ADAPTED TO POINTING WIRE 
RODS AND WIRE FOR DRAWING. 


For Machines or Information address the 
Manufacturer, 


§. W. GOODYEAR, Waterbury, Conn. 















ALFRED BOX & CO., 


PHILADELPHIA, PA, 


Builders of Standard ee s 
Cranes of all descriptions, Double —— 


Hoist t 
ote “ ont over 30,000 Hoists and 700 











AIR HOISTS, CUPOLAS, Etc., 
Whiting Foundry Equipment Co., 
Send for Circulars, 1622 Monadnock, Chicago. 


SPEIDEL'’S ECONOMIC SAFETY 


HOISTS, 


TRAVELING CRANES, 
OVERHEAD TRAMWAYS, 
SPEIDEL & ROEPER, 


READING, PA, 
Send for Catalogue. 








CRANES, TROLLEYS, PORTABLE HOISTS; OVERHEAD TRACK, 








SEND FOR CATALOGUE. <7 


[Ona 
ee 


[a —_—s a 





MARIS BROS., 






2343 & 2345 
Callowhill St., 


PHILADELPHIA, PA. 





DIXON’S 219', 
Drafting Pencil 


Is superior to the very finest 
imported pencils for making 
fine, black lines, clear and 
distinct. Lines do not smut 
and have no feather edges. 
Mention AMERICAN MACHINIST. 

And send 10 Cents for Samples. 


JOS. DIXON CRUCIBLE GO. 
JERSEY CITY, N. J. 


» The National 
Feed- Water 
Heater 


A brass coil Heater 
delivering water te 
the boiler at 21¢ 
Fahrenheit. 

00,000 H. P. sold. 
Prices low. Satis- 
faction universal. 


” The National 
Pipe Bending 
Co. 
82 River St. 
Mew Haven, Ct. 








NUTS} cmt 


TRUMP BROS. MACHINE 00., Mfrs. 


NGTON, 





SEND FOR CATALOCUE. 


ORCESTER MACHINE SCREW co 






Manufacturers of Set, Cap & 
Machine Screws, Studs, etc. 


PRATT’S 


Positive Driving 
Dill Gut, 


The best system ever devised for holding 
and driving drills, 


. WRITE FOR CATALOGUE TO 


THE PRATT CHUCK GO., Clayville, N. Y. 








THE BEST WORKMEN 


ARI USING 


GROBET 
SWISS FILES. 


MONTGOMERY & CO., 


106 FULTON STREET, 
NEW YORK CITY. 





Che LARGEST and best known 
TOOL STEEL WORKS 


of Germany 


desire to enter into connection with a large house 
of good standing in the United States, for the intr 

due orate of their Tool Steel in the finished state and 
also in billets. Owners of Rolling and Hammes 


—<—— MORSE UNIVERSAL ‘fl yo TABLE 
THE LARGEST AND MOSTCOMPLETE 


LINE OF DRAUGHTING ROOM FURNITURE 
MANUFACTURED BY 


Morse MACHINE CO. ROCHESTER NY 








Mills preferred. Box 93, AMERICAN MACHINIST 


Draftsmen: Send us your address and we will be 
glad to mail you our illustrated catalog free. 





out agreements. 


WANTED, A MANUFACTURING CONCERN 


With first-class facilities, capable of building 
machines weighing from three to twelve tons. 
handle a large continuous business and financially able to carry 
Machines are of high grade. 


Address Box 90, care of American Machinist. 


Must be fitted to 





BUILDERS OF 


ate SFO BLAKE & JOHNSON, Waterbury, Conn. 
craig et PIN, SARETY PLN, HOOK AND ETE MARRY, 


Bent Wire Goods a Specialty. Send Samples that we may 
quote prices for either machine or the Goods, 














HYDRAULIC MACHINERY, 


PRESSES, PUMPS, PUNCHES, 


JACKS, VALVES, FITTINGS, PACKINGS, 
ACCUMULATORS. 
SEND FOR CATALOGUE D. 


The W. & S. Hydraulic Machinery Works, 


WATSON & STILLMAN, PROPRIETORS. 
Hyd: aulic Flange Packings, 204, 206, 208 and 210 East 43d Street, New York, 





ibaa 
Mt i ] L 
ul ‘ 


2 Plunger Belt Pump. 
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Lathes 


OUR PAT. RADIAL DRILLS ARE BEST. 


400d tools pentuse eset work, we use only the finest 

machinery and employ the most skilled Mechanics, 
hence, are In position to offer the best Mechanisms 
to be obtained at a moderate prices. 


ENCINE LATHES. 


22’ and 24’ furnished in lengths of 8, 10, 12, 14 
and 16 feet Bed. 


With all modern Improvements 






», Sc humacher & Co., 


Cineinnat!, 0.,U.$. 4 























For descriptive 


; 7? —S.™M. 
a Fe 4 gs 


“a 


~‘: 39, 41N 


SCORTLANDT ST., NEW YORK CITY. 


PATENTED MARCH 6, 1895 


Of this Tool the 
AMERICAN MACHINIST, 


( ) 
Mr. Balzex’s / 


devicé we 
/ 






Cn to be 
“one oF | the 


really new things in / 


few/ 


-mechanics.| | / 


YY 


L 


cireular Apply to / 
ALZER, | 





WRITE FOR CATALOGUE 





BocttT ans Nut 








AND PRICES. 





MACHINERY CO. 


The NATIONAL 





TIFFIN, OHIO, 





CENTER CRINDERS, 


WILLIAM BARKER & CO., Mfrs., 
IRON AND BRASS WORKING MACHINERY, 


CINCINNATI, OHIO. = 








Au +¥t b€ Of tee he vou 


EVANS dire CONE CO. 


—_—_— HANGING AND STANDING 
CONES. 


: a MADE IN ALLSIZES. 






Thousands in use trans- 
mitting from 1 to 50H. P. 
information address, 


No. 85 WATER STREET, 
BOSTON, MASS. 


For 








TELEPHONES SENT ON TRIAL 


UNIVERSAL TELEPHONE CO. 


INDIANAPOLIS, | 


SOFT CASTINGS, 


Made from best grades of Pig tro for 
Light Machinery, Electric Work, etc. 


THE BURR & HOUSTON CO., 


33 TO 39 FRANKLIN ST., BROOKLYN, N. Y. 








~MILLING- CUTTERS: 
aes > 


e 
i 


ee 


us E RUAND Ss EN~ 


o 


THE — TnAW STROKE TRIMMER, 


An Indis 








nsable Ten 
for all ench ood 
workers. Latest and 
Best Design. Infringers 
Prosecuted. Trial, not 
orders, solicited. 


PERKINS & CO., 
Grand Rapids, Mich. 
STOCKS, NBAVE & CO., 
Manchester, England. 


wood 
WORKING 
MACHINERY 


OF EVERY KIND. 


PRINTED MATTER ON 
APPLICATION. 


THE EGAN C0., 


239-259 W. Front St., 
CINCINNATI, OHIO. 




































Modern Examinations of Steam -_ 


of engineers and flreme when preparing to make application for 
xamination for U. S. government ecg State license; and for the 
nformation of engine b uild ors, boiler akers, machinists, ete. 
By W.H WAKEMAN, 
PRICE, - - - $2.00 


AMERICAN INDUSTRIAL PUB, C0., 





eS Little Giant Drilling Machine 


WELLS BROS. & CO. 


fine as one 


Save 
pointe per sa 
CULT, 
runit. Send for circular. 


\BEVEL GEARS, 


Cut Theoretically Correct. 
Special facilities for cutting worm wheels, 


HUGO BILGRAM, 


MACHINIST, 
440 N, 12th St., Philadelphia, Pa. 





NOW READY! 


WRITTEN FOR ENGINEERS BY AN ane INEER. 
12mo., 
Comprising full and « 


Cloth, 300 Pages, 53C ers 
ee answers t« 300 te tions for the us 


Bridgeport, Conn 





WITH STRAICHT TABLE. 
Furnished also with Swinging Table. 

Arranged for both Hand and Power. 

Drills trom 1-8 to 11-4 inch hole. 

Drillsto center of Minch circle. 

Table is perfectly square with spindle and 

has adjustment of 16 inches 

Feed hasarun of 4 inches, 


GP” Send for fully lilustrated Catalog’'A. 


CREENFIELD, MASs. 








AUTOR ASSO BAND 


For saws 5 fre ym or 


oe FILER. 


-eighth inch to aa — te or teeth as 
eighth ine oh from point to oarse one inch 
from point to point. oy TEE TH P if R MINt TK. nC ymmon files 

Will file unevenly space saws, Leaves no burr. Its work is m« re 
unifo orm than han¢ a filing. Love cep | your — sharp! Do more work! 
sandpapering! Save saws! Look at your saws! How many 
w ? Hand work is TEDIOCS, UNPLEASANT, DIFFI- 





ATH 


16”, 18”, 24”, 27”, 30” and 42”, Immediate Delivery. 


THE LODGE & SHIPLEY M. T.CO,, rome Ohio. 











REGULAR SIZES. 
° inch by ° inch by 4 feet. 


S ‘ Ld ° “ “ 
24 “ ad 4 ad ad 6 
ae oe 4 





PATENT CUTTERS. SPECIAL 
“MILLING MACHINES DES. GNED, 


Pat. Dec. 24, 1889, 
» Write for full Information, photographs and prices. 


THE INGERSOLL MILLING MACHINE CO., 


ROCKFORD, ILLINOIS, U.S.A. 








THE 


STIRLING 


WATER TUBE SAFETY BOILERS. 
SAFE. ECONOMICAL. DURABLE. 


No cast metal. No flat surfaces. No multitudi- 
nous hand-hole plates and gaskets to remove, clean 
and make tight with every cleaning. Four manholes 
give access to interior of every tube. Write for 
catalog Z. 


THE STIRLING CO., 
Gen’! Offices, CHICACO, ILL. 
Branches in all Cities, 


CISHOLT 
TURRET 
LATHES 


UNIVERSAL TOOL GRINDERS. 


SEND FOR PARTICULARS. 


MADISON, WISCONSIN. 


BELT 





PULLMAN BLDG. 


~ ONOVER’ 


HANDSOME CATALOGUE ON 


JONDENSER 
> THE CONOVER MFG.CO. 39 Contuanor SiNY. 
To the icanutaetorers and 


Merchants 
OF THE UNITED STATES. 


The undersigned 
chinery for the 











a a Tubes 


as used in our Wain- 
wright Feed - Water 









solicit catalogues of 
manufacture 


ma- 
and elaboration 


of tobacco, cigars and cigarettes, and also the 

j H eaters, and other most ane tical and efficient machines for mak- 
ing packages from 50 to 1000 grammes Also 

steam appliances. solicit samples of aromas or flavoring sub 


stances, as well as information in reference 
to articles,such as tobacco pouches, cigar cases, 
jars, tins, bottles, wood or other materials for 
packing loose tobacco; catalogues of litho 
graphed or fancy wrappers; books giving in- 
formation in reference to the manufacture and 
elaboration of tobacco, aromas, cigars and cigar 
ettes, and any other information whatsoever 
connected with the tobacco industry. Address 
CONSTANTINO BOLON @& CITA, 
1042 Rivadavia, Buenos Aires, 
Argentine Republic. 
WwW. & Co., New York City. 


“The Taunton (Mass.) Locomo- 
tive Mp, Ct, 





THE TAYLOR-RICE ENGINEERING 00., 


UCCESSORS TO TH 


American Standard gauge and Tool Works, Wilmington, 0.1. 


Reference : LOAIZA 








FOR 


% inch to 5 inch. 
Send for New Pamphlet. 


ALL KINDS IN STOCK, 
Manufactory, SHEFFIELD, ENG. 
Chief Am. Offce, 91 JOHN ST. ¥. 7. 
WM. JESSOP & SONS, LTD. 


Established a century ago. 
Medal World’s Columbian Exposition 1893. 


TOOLS, 
DRILLS, 
DIES, &c. 





Massachusetts Emery & Corundum Wheels 


These wheels are made from the purest of Emery 
and Corundum only; they are made by a process that 
does not injure the particles, but allows them to retain 
ail their natural hardness and sharpness. 


MASSACHUSETTS CORUNDUM WHEEL CO.,, 


MANUPACTURERS OF 


Rapid Cutting Emery and Corundum Wheels 
424 ATLANTIC AVE., Boston, Mass., U.S. A. 











MABE YOUR TOOLS WITH ASTEEL STAMP, 
FF. ARL.SRCRESARAARAA. 

125 CHAMPLAIN ST. 

CLEVE LANO, OHIO. 























These Ma- 
chines embody 
the best princi- 
ples for the 
rapid produc- 
~ tion of good a 
work, and have 
many conven- 
lepces. 


ADDRESS, 


LANDIS 
BROS. 


Waynesboro, 
Pa. 





No. 3 Universal Grinder. No. 3 Plain Grinder, 





pISP FASE WITH IT, Get this machine and let your bey 


P. PRYIBIL, 512-524 W, 41st St, NY. 


Germany: SCHUCHARDT & SCHUTTE. France: AD. JANSSENS. 


69 Spandauerstrasse, Berlin. 


16 Place de la Republiaue. Paria, 
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MORSE TWIST DRILL AND MACHINE COMPANY, 
New Bedford, 


Manufacturers of Morse Patent Straight-Lip Increase Twist Drills. 





Solid and Shell Reamers, Beach’s Patent Self-Centering Chuck, Bit Stock Drills. 
DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 





ae lee! 














P, BLAISDELL & CO., 


Manufacturers of 


mi Machinists’ Tools, 


WORCESTER, MASS, 







sF. E. REED C0., 


Worcester, Mass., 38> 








MANUFACTURE 


I ENGINE LATHES 


HAND LATHES, FOOT LATHES AND 
MILLING MACHINES. 


Manning, Maxwell & Moore, 
Selling Agente. 111 Liberty Street, New York. 
South Canal Street, Chicago. 
424 AL Building. Pittsburgh, Pa. 


Lw £% L Ea 3S, 
8to 18in. Swine. 


SEBASTIAN-MAY CO., 


SIDNEY, OHIO. 


HAND LATHES. 
“SYINVId “S3HLVI 








Draper Machine Tool Co. 


Successor to LATHE & MORSE TOOL 00, 
WORCESTER, MASS., U.S.A. 


pe ral Miller 


with and without Back Gear. 


CYLINDRICAL DESIGN. 
GIVES GREAT STIFFNESS. 


Consequently Extreme Ac- 
curacy is Maintained. 


W.D. FORBES & C0., 


1302 HUDSON ST.,. 


Hoboken, NW. J. 


F Two blocks from 
14th St. Ferry. 








ele 














ngMachine ne(, 
BOSTON MASS OR? HYDE pany 
G&G GEAR CUTTING Macy 


{SIZES& STYLES 3, 
its 4/108 on Application 


Milling 


* owen 
N 


\\ Wb 
WO) ferent 


UNIVERSAL 
a I SPECIALMILLING 
MACHIN 


Briar 


ALSO 


CAM-CUTTING @&MILL- « 
GRINDING MACHINES. 


















A practical all-around boring 
and threading toc ~ Es ecially 
adapted for the economical use 
ea) Of self-hardening ates l. 


MFG. ONLY BY 


Armstrong Bros. Tool Co., 


76 EDCEWOOD AVE., 
CHICAGO. 





Built in ie 

















. Lal a 

a 

esa? 
= 4 Sa 
sizes. Combines et 3 uy 
many points of oe fee w > 
excellence. For Su 8200 
: O° Bira 
rapid work and ra) = gs 
exact duplica- Be FE are 
tion of same it has int 4= w 
no equal. Send ae Ge 3a 
<— for illustrated Ke, toe Sw 
ew =a ~+& ba 
catalogue. a8 °2 

BAKER BROTHERS, OS SD = 

= Oe 9° 

yy eof & 

of & 


365 S. Erle St,, TOLEDO, 04/90. 


NEW HAVEN MANUF’G CO., 


New Haven, Conn. 


Lathes, 
Planers, 
Shapers, 
Slotters, 

Etc, 


CUTTING-OFF 
MACHINES. 








OUR NEW 
TOOL BLOCKS 
ARE GREAT! 
HAVE YOU 


Hurceut Rocers Macn. Co., 
#0. SUDBURY, MABS. 


SEEN THEM? 


D. SAUNDERS’ SONS 


MANUFACTURERS OF THE ORIGINAL 


mos, X. L. = 


PIPE CUTTING & po MACHINE 





Beware of Imitations. Z 


None genuine without our a 
Tr ade Mark and Name 


Steam and Gas Fitters’ Hand Tools. Pipe Cutting 
and Threading Machtnes for Pipe Mill use a specialty. 
SEND FOR CIRCULAR. 

21 Atherton St., YONKERS, N. Y. 













FLATHER & COMPANY, 


NASHUA, N. H., U.S. A. 


LATHES, 


SCREW MACHINES, 





PLANERS AND SHAPERS. 








BEYOND COMPARISON IS 


THE RIVETT LATHE, 


MADE BY THE 


FANEUIL WATCH TOOL CO., 
BRIGHTON, BOSTON, MASS., U.S. A. 


With the new attachment, the Rivett Automat i: 
Chuck Closer, from 100% to 300°, more work can 
be done. Write for particulars 





The Van Norman Universal Bench Lathe. 


With attachments, com 
prisen in one machine: 
ATHE, UNIVERSAL MILLING 
MACHINE, SCREW CUTTER 
AND UNIVERSAL GRINDER. 
The best tool on the market 
for all kinds of small fine 
work. Send for Catalogue, 
Manufactured by 


Mention AMERICAN MACHINIST. WALTHAM WATCH TOOL CO., 
Springfield, Mass. 


— 








DRAF TSMEN: {\THE ALTENEDER SPRING: 
HINGE RULING PEN CAN4\\ BE WIDELY OPENED, QUICKLY & 
THOROUGHLY CLEANED WITHOUT REMOVING THE yay 


STURBING ITS ADJU STMENT FORTHICKNESS 
SEND FOR DES IPTIVE CIRC 


OF LINE 
9 37 RIDGE AVENUE 
PA. 


PHILADELPHIA, 













Capacity 2 in. 
diameter, 
24 in. long. 


SPRINGFIELD, VERMONT. 


Sole builders of the Flat Tur 
ret Lathe, also builders of other 
Turret Machinery, Publishers 
of ‘* Rapid Lathe Work,” by 
new method (Hartness System) 
Send for catalogue. 








Any Size or Style. Send for Catalog. 
BOSTON CEAR WORKS, . 
35 Hartford Street, 
(FRAXK BURGESS, Proprietor.) BOSTON, 


:| COMBINATION CENTER DRILLS 


MASS. 











CATALOGUE OF THIS 


AND OTHER TOOLS F R E E 


\. T. SLOCOMB & CO., Providence, R, ! 


MILLING MACHINES 


AND 


TURRET LATHES. 


HIGH GRADE TOOLS ONLY. 


MANUFACTURED BY 


KEMPSMITH MACHINE TOOL CO., 








MILWAUKEE, WIS., U. S. A. 





BORING AND 


TURNING. 
MILLS, 


“ Cy 
= Hi. Bickford, 
"LAKEPORT, 8 
W.C. YOUNG MFG. CO,, “xis 
Foot Lathes, Engine Lathes, 
SHEARS AND PUNCHES. 

BARNES’ WATER . EMERY 

PS) TOOL GRINDER 


















Has no pumps, no valves. No 
piping re + ge oe 
ply it with water. 
ways ready for F - 
Simplest in construc- 
tion, most officient in 
operation. Send for 


Catalogue and Prices, 


Aly, F, & John Barnes Co, 


1995 RUBY ST.,’ 


4 E ROCKFORD, ILL. 
"ENGLISH AGENTS, 


CHAS. CHURCHILL & CO., Lro., 
21 Gross St.. Finse'ay, LONDON, E. C., ENG. 
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The LONG & ALLSTATTER CO. 


HAMILTON, OHIO. 
DOUBLE, SINGLE, HORIZONTAL, TWIN, MUL- 
TIPLE AND AUTOMATIC SPACING. 


| FORMED MILLING CUTTERS. 








MILLING PARTS OF MACHINERY. | 


_ These Cutters are made in a great variety of out- 
lines, and can be sharpened by grinding without | 
changing their form, They are economical in pro- | 
ducing duplicate and interchangeable parts, Exact 
duplicate cutters can be made at any time. This is 
of great importance when accuracy in duplication 
| of machine parts is required, 

Catalogue of Milling Cutters and Fine Mechanical 
Tools free, 


L. S. STARRETT, Box 14 Athol, Mass., U.S. A. 














BELT, STEAM AND ELECTRICALLY DRIVEN 
POWER PUNCHES AND SHEARS. 


DETRICK & HARVEY 
MACHINE CO., 


Manufacturers, of A 
Baltimore, Md. 


SPLICE BAR PUNCH. 














4 
. 


PLANERS. 


Albro Worm and Worm Gear 


Consumes less 





QUINT’S 


TURRET DRILLS 


For Drilling and Tapping with 
from 2 to 12 Spindles. 
WILL DRILL UP TO %4 INCH. 
Sensitive and Positively Driven. 


| A. 0. QUINT, Hartford, Conn. 


power and gives 
better results 
than any other 

Infor- 
cheer- 








DROP PRESSES-DROP HAMMERS :STAMPS 
OR AUTOMATIC DROP LIFTERS 


IN THE 


System. 
mation 
fully furnished. 


? The Albro-Clem 
Elevator Co., 


41] & 413 Cherry St, 
Philadelphia, Pa. 


N \TA 








A full < 
Pitches Qi ~ 
4 Glee Te to 40. 


FOR 'NSIDE AND OUTSIDE WORK. 
Mailed till October 1st for $1.00. 


STANDARD TOOL CO., 


ATHOL, MASS., U.S. A. 


Catalog of latest designs in Machinists’ Fine 
Tools to be had for the asking. 


line of 
from 








Gc NEw! 
Adjustable Notch 
Centre Gauge. 
Price, post paid, 60 cents. 


Coffin & Leighton, 


SYRACUSE, N. Y. 


SOMETHIN 








IF YOU USE 


THE INTERNATIONAL 


HIGH GRADE AUTOMATIC INJECTOR. 


CATALOC TELLS WHY. 


COLL 
BILLS WORLD SPECIALTY CO., 
113 SEVENTH ST., DETROIT, MICH. 


ELECTRICITY 


Mechanics; Mechanical Drawing; Architecture; Architectural Drawing and 
Designing ; Masonry; Carpentry and Joinery; Ornamental and Structural Iron 
Work ; Steam Engineering (Stationary, Locomotive or Marine); Railroad Engi- 
neering: Bridge Engineering ; Municipal Engineering ; Coal and Metal Mining; 
Prospecting ; Plumbing and Heating; English Branches. 


ARE 
RESULT. 


SMALL 








The courses commence with addition in Arithmetic, so that to enroll it is 
only necessary to know how to read and write. A Scholarship entitles the 
holder to tuition, until he is qualified to receive the Diploma, no matter how 
long it may take nor how often it may be necessary to review. Students can 
interrupt their studies and change their residences. Scholarships are not 
forfeited upon failure to pay installments promptly. Until further notice 
experimental apparatus will be furnished free of charge to students. Students 
Specially prepared 





make rapid progress in learning to Draw and_ Letter. 
Instruetion and Question Papers, Condensed, Simplified. - 
The Steam Engineering course is intended to qualify engineers to secure 


Licenses. All representations may be relied upon. 


Send for Free Circular, stating the subject you wish to study, to 


The International Correspondence Schools, SCRANTON, PA. 


FIRE 





in its incipiency can generally be extinguished with a pail of water. 
ENGINE and PUMP piston rods can be proveuses by using ‘‘ EURE 
ING. LOSS of POWER from wrong adjustment of Engine Valve is corrected 
with an INDICATOR. Ours at $40 is equal in every respect to the high-priced ones. 


Send for Circular, HINE & ROBERTSON CO., 6! Cortlandt St., N, Y. 


ALMOST IMPOSSIBLE 


If you have to buy your Cutters, 
by the high costs of these Cutters 
and by the long time you will have 
to wait for them. Geta 


J. E. REINECKER, 


Chemnitz-Gablenz, Germany, 


RELIEVING LATHE and 
you will, with surprise, find out 
how cheaply and how quickly you 
can make your own Relieved Cut- 
ters with either straight or spiral 
teeth, rectangular or side relief, 


Scoring of 
KA’’ PACK- 





also relieved worm gear hobs with 
spiral teeth, cutting faces rectan- 
gular to thread. 

CATALOGUE AND REFERENCE LIST 
= MAILED FREE OF CHARGE. 


A [Liters Prorir 


Lies in the accuracy and amount of work it will or 
can be made to produce ina giventime. No machine 
Get our book and 








will do better nor more than ours. 
ascertain just what it'll do. 


The Cincinnati Milling Machine Co. 
CINCINNATI, OHIO 


The HOPPES Live-Steam Feed-Water Purifer, 


Guaranteed to Prevent Seale in Boilers. 


Using any kind of water. Hard Sheet Steel Troughs 
Easily Cleaned, 


HOPPES MANUFACTURING Co., 

















Send for Catalogue D. SPRINGFIELD, OHIO, 














14 in. x G ft. Hendey-Norton Lathe with Improved Automatic Stop. 





EUROPEAN ACENTS: 
CHAS. CHURCHILL & CO., I'd 21 Cross Street, Finsbury, London. 


SCHUCHARDT & SCHUTTE, 59 Spandauerstrasse, Berlin. 
SOLLRR. Rasel. Switzeriand 





HIS Lathe COMBINES the LATEST 
and BEST Improvements. Automatic 
Stop. It is Simple, Durable, Indispen- 
sable. It will AUTOMATICALLY STOP the 
Carriage in EITHER direction. It is equally 
efficient whether FEEDING or THREAD- 
CUTTING. Running up to a _ shoulder, 
boring to BOTTOM of holes, or INTERNAL 
THREAD-CUTTING. No danger of spoii- 
ing either tool or work. It is a safeguard 
against accidents, in either direction. 
Feeds—lIt has all feeds in daily use with 
simple movement of lever. 
Threads—It has all threads in daily use 
with simple movement of lever. 
Carriage—T he Carriage reverses in Apron. 
No slamming of Countershaft. There is no 
Comparison between this Lathe and the old 
style or common lathe. Quick work, rapid 
changes, satisfactory results. Buy the best. 
Send for Circular. 


THE HENDEY MACHINE CO., 


TADDIAM TAR MAIAI 
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“THE OTTO” GAS ENGINE WORKS, 


33d & Walnut Streets, 245 Lake Street, 
PHILADELPHIA. CHICAGO. 


New York Agency, 18 Vesey St 
40,000 SOLD. 
MANY NEW IMPROVEMENTS 








FOR USE WITH 


COAL GAS, 
NATURAL GAS, 
PRODUCER GAS, 
SOR GASOLINE, | = 


COMBINED 
—— “OTTO” GAS ENGINES AND PUMPS. 


Consume 25 to 75 Per Cent. Less Gas than ANY 
ether Gas Engine doing the same work. 


ROCK DRILLS, AIR COMPRESSORS, 


All styles and sizes, 
Suitable for all duties. 


THE POHLE 


Ain LiFT Pump. 


Send for full 
descriptive catalogues. 


THE INGERSOLL: SERGEANT DRILL 60., 


Havemeyer Building, NEW YORK. 


The Almond Coupling 


A NEW quarter turn 
motion to replace 
quarter turn belts and 
bevel gears. 








THE RAND DRILL co., 
23 PARK PLACE, WN. Y. CITY. 
of alr compressors for au purposes and conditions. 














ALLEN’S PATENT PORTABLE 


Pneumatic Rivetters and Air Compressors. 
DE BERGUE & CO., Manchester, England. 











TL EESSER ac yA 
FF NEW YORK. Reg 


: 111 Madison St., Chicago, 
708 Locust St., St. Louis, 


DRAWING MATERIALS 


AND 


= Surveying Instraments. 






<a 


© Branches 





The large om vd st assorte _ ck in Ame ‘rica, All requisites 
ave |r 


NOIsEsLSss. 























T R ALMCND, HFR., peat “id an sf ra ting Foo. e e ha le a study mp hyn lit 
sae . * nd our go are warra t as near r is le 
83 and 85 Washington Street, tom ake them Prices re ooed rable ny SORE Re ee oe sible 
BROOKLYN, N. ¥. CATALOGUE ON APPLICATION. 
Et tS WN Sw = 14 SV SV Se lS SO SEV VN Wl WS WS 1S SS SS 
Hy SEES TS =m: nei: EME 
































—better appliances for Gex Y, PERHA PS, 
Gear cutting than ) 
however, they most certainly have not. ‘acces po eg 


embraces all that the e xacting demands o 


: So far, 
ur equipment is distinct! y modern, and 


f such work 

Spur, Be requires for cutting Gi 

I evel Miter, Spiral, and Worm. up to 50’ diameter and 8-inch fa he pt 
“ace our 


Gears ar 
e cut with the “Brown & Sharpe ’’ Patent Involute Cutters, and all are tested 
ne OE CULE € 


on piety Gear- te stin i 

g 1a hin Pe 1a l f 
ehines, rhaps we mi / é 

Ga yi gq it ven be a ble to Cul cut the * CO st 0 








LELAND & FAULCONER [1V’P’°G CO., 


DETROIT, MICHIGAN, 


i= 





















































Fd 7 
meeeeuae foe ore none emer or ne 


LATEST! BEST! CHEAPEST | 


COLD METAL SAWING MACHINES. 


For Att Crasses OF Work. 


EVERY MACHINE WARRANTED. 
SEND FOR NEW CATALOCUE. 








CHICAGO, ILL., 
NEW YORK, 29 Broapway. 


OUR LATEST PRODUCTION, 


No. o Radial Drill. 
new. Advantages for all shops. 
ready for you. 


_-BlOkrga? DRILL AND TOOL L CO., 


703-7 WESTERN UNION BLDG. 








Something entirely 
Now 


3 Pike Street, caro ago 








= 











ee ATS, 
OF IMPROVED 


|= LSS, STEAM ENGINES § 
IN FULL VARIET>~ 


Contracts [omecere powes 


e._. 











—“~ COMPANY, "y= 





ECLIPSE CORLISS ENGINES, 


40 TO 2,000.H. P., ALL STYLES, 
Send for Ilustrated Catalogue. 


ALSO BUILDERS OF 


Electric High Speed Engines and 
Ice-Making and Refrigerating Machinery. 


5 ENGINES 


WESTON ENGINE CO., Painted Post, W. Y. 


Reppeet PI hel ra 
rty 


(Tandem Compound.) 





AUTOMATIC 
Hitt sSPrLEDbpD 


WESTON 





4, tlian Scholl & ¢ Suk y 
AND ranton Sats & Mi 4 nee ranton.Pa 
es Rus 2 Lake St., Chicago. I 
7 K. Carey ‘ B Co., 26 Light St., B 
COMPLETE POWER PLANTS oe 
Mitche iL, Lewis & Staver ¢ Se Wa 








AMES IRON WORKS, “=. 


38 Cortlandt St., New York City. 


50 Oliver St., Beston, Mass, 
18 South Canal St., Chicago, Ill. 


1026 Filbert St., Philadelphia, Pa. 








ORR & SEMBOWER, 


(INCORPORATED.) 


VERTICAL, HORIZONTAL, MARINE 


—AND— 


HOISTING ENGINES, @- 


VERTICAL AND HORIZONTAL BOILERS. 


READINC, PA. 


STERN Branen, 60 S. CANAL Street, CHI 












Wes AGO 











NIGETOWN, PHILA., PA., 49 DEY ST., NEW YORK. 
RWART DETACHABLE LINK-BELTING, SPROCKET WHEELS, 


Complete Elevators and Conveyors 
rials) Manila Rope 
anteed Friction Clutches, ete. 


(Western House, LINK-BELT MACHINERY CO., Chicago. ) 


GUILD &* GARRISON, 


Kent Ave., cor. S. 10th St., BROOKLYN, N. Y. 


VACUUM PUMPS, 
AIR COMPRESSORS, 
FILTER PRESS PUMPS, 
CONDENSERS, STEAM PUMPS. 


for handling 
Link- 


any mate- 


Power ‘Transmissions, Jelt Guar- 














DOES COOD WORK. NEVER CETS STUCK. 


MAKES CLEANING EASY. 
Buy them of your dealer or from us. FARIES MFG. CO. Decatur, Ill. 
CIRCULARS MAILED ON APPLICATION. 














y a Th TEAM. MOFFET PORTABLE DRILL. 
a 





UNSURPASSED Weighs 48 lbs. and 
drills from % to 
Siapenn’ s Centrifugal ASA 2% inches diam- 


eter. 
Steam Separator.| REAMER,. aaatien 
For Supplying Clean and Dry Steam ——- Runs with Steam 
to Engines, Dry Houses, etc. . . ae 
Place Separator as close to engine will work in any OR 


as possible, the steam taking a spiral 
course between the threads causes 
the water to be thrown by centrifugal 
force against the outer walls, while the 
dry steam goes through the small holes 
to center of pipe. Steam can enter at 
A or B, as convenience may require; 
also used in conveying steam nes dis- 
tances, for Steam Hammers, Dry Houses, 
Water Gas Generators, and for all pur- 
poses where Dry Steam is necessary. 


KEYSTONE ENGINE & MACHINE WORKS, 
Fifth and Buttonwood Street: og Philadelphia. 
rome HOEY, 147 Sumner St., B. Boston, 
AS. BEGGS & 00., 9 Ney St., New York, Agents. 


position. % Compressed Air. 


a Manafactured by 
Fst aq J:G+TIMOLAT, 
i LA CHAREARLE 465 & 467 W. Broadway, 
NEW YORK. 


Sent. ip elke 





A. FE. BROw LD. 


ENCINEERS, FOUNDERS & MACHINISTS. 


SHAFTING, PULLEYS. ae 


HANCERS, Etc. 







nished for transmitting 
Power by 





Friction Clutch Couplings. & HORIZONTAL 
— AND 
sarge , VERTICAL 
Send for Catalogue. S H A FTI N C. 
17 Dey St., New York. Also for Erecting same. 
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BROWN & SHARPE MFG. CO. 


PROVIDENCE, Fr. I. 


Cutters for Sprocket Wheels. 


We make and carry in stock a form of Sprocket Wheel Cutter 
for the ordinary 1-inch pitch chain. 

The Cutters for the smaller sized wheels are for cutting a curved 
form of tooth, to prevent the chain from mounting the sprocket, 
while the Cutters for the larger sized wheels make a straight 
sided tooth. 

Cutters of special forms, and Double Cutters made to order, 

These Cutters can be sharpened by grinding without changing 
their form, so that wheels made by them are always interchangeable. 


Kxyatayp—BUCK & HICKMAN, 280 Whitechapel Koad, London, K. 

FExetanp—CHAS. CHURCHILL & CO., Ltd. 21, Cross St., Finsbury, London, E. C, 

Geamasy—SCHUCHARDT & SCHUTTE, 59 Spandauerstrasse, Serlin, C. (Smail Tools). 

igemwaxy—GUSTAV DIECHMANN & SOUN, Zimmer-Strasse 87, Berlin, 8. W 
12. German 

Peance—FPENWICK FRERES & CO., 21 Rue Martel, Paris. 

France—F. G. KREUTZBERGER, M40 Rue de Neuilly Puteaux (Seine.) 





Curcaeo, laa. =F RED. A. RICH, 23 So. Canal St, 
ew Yorx Crry—F. G. KRETSCHMER, 156 Liberty St., Room 507. 


SINGLE CUTTER. 


te NILES TOOL WORKS co. ™*3uiz°" 











NO. 1 PLATE PLANER, COMPOUND REST 


MACHINE ‘TOOLS. 


NEW YORK, BOSTON, — CHICAGO, PHILADELPHIA, PITTSBURGH, 








PRATT & WHITNEY CoO., 


HARTFORD, CONN., U. S. A. 


Have reduced prices on the machines described below and now offer them at the 
following net prices, F. O. B., Hartford, for prompt payment, viz:— 

Pillar shaper 9-inch stroke, with Newell vise, $300, net. 

oi . 7 o 7 re ‘* . 875, net, 

10-inch swing tool-maker’s engine lathe with attachments and tools, 4-foot bed 
$595; 5-foot bed, $605. : 

Are building a line of adjustable multi-spindle machines of sizes suitable for drilling 
bicycle hubs, valve flanges 20 inches in diameter, and work of intermediate dimensions, 
also machines and patented tools for rapidly finishing bicycle hubs from bars of steel 
Ask for the ‘‘ Machinists’ Catalogue.” 


New York, 138 Liberty St. Boston, 47 Pearl St. Chicago, 42 and 44 S, Clinton St. 


THE BILLINGS & SPENCER COMPANY, 
HARTFORD, CONN. 


MANUFACTURERS OF 
Machinists’ Tools Pliers 
Hammers Wrenches 
Ratchet ‘Drills Taps 
Eye ‘Bolts Carbon Tongs 
Gauges Hand Vises 
QUALITY THE BEST 
DROP FORGINGS OF ALL DESCRIPTIONS. 
Chicago Office: 17 S. CANAL STREET, 


England—CHARLES CHURCHILL & CO., 23 Cross St., Finsbury, London, E. Cc 
France—L. ROFFO, 58 Boulevarde Richard Lenoir, Paris. Russia—/. BLOCK, Moscow. 


WARNER & SWASEY, 


CLEVELAND, OHIO. 


MANUFACTURERS OF 


=.TURRET ENGINE 


LATHES. 


o—— 


IRON AND BRASS WORKING MACHINERY. 
SEND FOR ILLUSTRATED CATALOGUE. 


The Ashraf, Manufacturing Go, 


SOLE MANUFACTURERS OF 


The Tabor Steam Engine Indicator, 
Fitted with HOUGHTALING REDUCING MOTION. 















































NEW YORK, 





(Es 


Honestly maniifactured. ; 
JENKINS BROS., 
PHILADELPHIA, PA, 
TRAVELING CRANES AND SWING CRANES, 
Turn Tables, Testing Machines, Shafting. 


Warranted as represented. 
PHILADELPHIA. CHICAGO, BOSTON. 
MANUFACTURERS OF 
Operated by Electricity, Shafts or Inde- 
q — Pulleys, Hangings, Couplings, ete. 


Jenkins Bros. Valves. 
Look for Trade Mark. 
WM. SELLERS & C0,, Incorporated, 
MACHINE TOOLS, ik\ey 
= |NJECTORS FOR ALL CLASSES OF BOILERS, 














q « - = 
Ss (wo, > 
Manufa: tured by 


THE G. A. GRAY CoO., 


CINCINNATI, OHIO. 
THE FOLLOWING J. A. Fay & Ezan Co........24 South Canal Street, Chicago. 
MACHINERY eran, Corse & Turney Co....198 Bank Street, Cleveland. 
: ) E. A. Kinsey & Co 227 West 4th Street, Cincinnati. 
MERCHANTS CARRY | Thos. K. Carey & Bros, Co........26 Light Street, Baltimore. 
SAMPLES. A od. J. MoOaBe.... Be cccc.ees 14 Dey Street, New York City. 


GOULD & EBERHARDT 


NEWARK, N. J., U.S.A. 


BUILDERS OF 


HIGH-CLASS MACHINE TOOLS. 


INCLUDING 


EBERHARDT’S PATENT 
DRILL PRESS AND TAPPING ATTACHMENT, 
STANDARD DRILL PRESS, 

Double Triple Quick ‘“‘Stroke” Shapers, 











Drill Press with Automatic Tapping At 
tachment and Compound Table. 


Write for Circulars. 





The most Com 
plete, Compact, 
and Reliable In 
dicator Outfit, for 
indicating high wt 
slow speed engines 
now made. This 
instrument re 
ceived at “ The 
World’s Colum 
bisn Exposition” 
the 


Highest Award 


for Excellence of 
Design, Superior 
Grade of Work 
manship and Fin 
rs ish, Reliability and 
i Smad Efficiency. Send tor 
Special Pamphlet. 


Office and Salesroom, if Liberty St., New York, 





Fifield Tool Co. 
LOWELL, MASS. 


240TOS, DESCRIPTION AND PRICES ON APPLICATION. 





LATHES 








UPRIGHT DRILLS, 


CUTTING-OFF MACHINES, 
KEY-SEATING MACHINES 


AND 


SPECIAL MACHINERY. 


Write for Catalogue and Prices. 


THE W. P. DAVIS MACHINE CO., 


ROCHESTER, N. Y. 


ee WYM AN*GORDON J. M. ALLEN, Presrvenr. 


—(( ee j ESTER, MASS WM. B. FRANKLIN, Vics-PREsIpEent. 
DROP FORGINGS F. B. ALLEN, Seconp VICE-PRESIDENT 
J. B. Prercs, Secretary & TREASURES. 


THE ACME MACHINERY CO., 


CLEVELAND, OHIO. 
Manufacturers of 


ACME BOLT & RIVET HEADERS, 
Acme Single and Double Automatic 
BOLT CUTTERS, 
Cutting from 1-8 in. to 6 in. diameter. = 
Also SEPARATE HEADS and DIES. 








Pd 


— WOOD WORKERS’ VISES — 




















P..T, DEC. 5, 1882, 
PAT, DEC. 4, 1888, 
PAT, AUG. 25, 1885, 





We make the following sizes of 
HENDEY-NORTON LATHES, 
12”, 14”, 16”, 18”, 20”, 24”, 27” and 30” swing. Also 
IMPROVED HENDEY PILLAR SHAPERS, 
15’, 24” and 25” stroke. 

See our advertisement on page 758 of this paper. 


THE HENDEY MACHINE CO., Torrington, = Conn. 








Tesiae 


PAWTUCKET.R. I. 











